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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

) No. 78 C 1004

24

-vs-

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

De fendants.

The deposition of Harold E. B. Humphrey, called

by the Defendant Monsanto Company for examination,

pursuant to agreement and pursuant to the Rules of

Civil Procedure for the United States District

Courts pertaining to the taking of depositions,

taken before Jean Korinko Sweeney, R.P.R., a

Notary Public in and for the County of Cook, State

of Illinois, and a Certified Shorthand Reporter

of said state, at the U. S. Attorney's Office,

219 South Dearborn Street, 15th Floor Conference

Room, Chicago, Illinois, 60604, on the 12th day

of August, A.D. 1981, commencing at 10:00 o'clock a.m
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PP.ESLNT:

MR. JAMES P. WHITE,
(Assistant United States Attorney
United States Attorney's Office
219 South Dearborn Street, 15th Floor
Chicago, Illinois 60604),

appeared on behalf of the United States
of America;

MS. ROSEANN OLIVER and MS. CAROL DORGE,
(Phelan, Pope & John, Ltd.,
30 Worth LaSalle Street,
Chicago, Illinois 60602),

appeared on behalf of Outboard Marine
Corporation;

MR. BRUCE A. FEATHERSTOHE,
(Kirkland & Ellis,
200 East Randolph Drive
Chicago, Illinois 60601),

appeared on behalf of Monsanto Company.
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Humphrey - direct (Feathers tone)

MR. FEATHERSTONE: Would you swear the witness

in, pleas e.

(Whereupon, the witness

was duly sworn.)

HAROLD E. B. HUMPHREY,

called as a witness by the Defendant Monsanto

company for examination, having been first duly

sworn, was examined and testified as follows:

DIRECT EXAMINATION

BY MR. FEATHERSTONE:

Q Are you Dr. Harold E. B. Humphrey?

A Yes, I am.

Q What is your title presently with the

State of Michigan?

A Environmental Epidemiologist, scientific

liaison coordinator for the Division of Environ-

mental Epidemiology, Bureau of Disease Control

and Laboratory Services, Michigan Department of

Public Health.

MR. FEATHERSTONE: Would you mark this as

Exhibit 1.
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Humphrey - direct (Feathers tone)

(Said document was marked

Humphrey Deposition Exhibit

No. 1 for identification as

of 8/12/81, JKS.)

BY MR. FEATHERSTONE:

Q Dr. Humphrey, I have had marked as Exhibit

1 to your deposition a five-page document that pur-

ports to be your curriculum vitae. Is that what it

is?

A Yes .

MR. FEATHERSTONE: Would you mark this as

Exhibit 2.

(Said document was marked

Humphrey Deposition Exhibit

No. 2 for identification as

of 8/12/81, JKS.)

BY MR. FEATHERSTONE:

Q Dr. Humphrey, I have had marked as

Deposition Exhibit No. 2 to your deposition a docu-

ment that bears the title, "Evaluation of Changes of

the Level of Polychlorinated Biphenyls (PCB) in

Human Tissue." The author of the report is listed

as yourself. Were you the author of the report?

n
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Humphrey - direct ( Feathe rs tone )

A I was the director for that project, and

the principal author of the report, yes.

Q Doctor, looking at Exhibit 1, which is

your curriculum vitae, and looking under Professional

Publications, which is on Page 4, the only document

or professional publications of yours that I see

on that list that relate to PCBs is what I have

now marked as Exhibit 2, is that correct?

A That is correct.

Q For purposes of the balance of your

testimony, and the balance of my examination of

you, would you understand me if I used the phrase

1976 report to be referring to what is now Exhibit 2?

A That would be satisfactory.

Q Doctor, would you look, please, at Page 3

of your curriculum vitae, Exhibit 1. It is headed

Professional Presentations. Do you see where I am?

A Yes .

Q I notice that the last and the third to

the last entry in -that list -- Are those speeches

that you gave?

A Yes. The content of that page represents

talks or invited or accepted at professional or

other types of forums. . _,
I _ . v_J-rttX3n

o.t- La S^i'e St-eet

.zjac ! i i ic't C.CCC3

31? - 787-333?



Humphrey - direct ( Feathers tone)

Q The third to the last entry is entitled,

"Evaluation of Polychlorinated Biphenyls in Humans

Exposed to Contaminated Fish." That was a speech?

A That was a speech.

Q Did you prepare a draft of the speech?

A I am trying to find the specific one

here. You say third from the last?

Q Third from the end, Page 3.

A I have an updated one here.

This one here, the 19th Annual Meeting

of the Society of Toxicology?

Q Yes .

A Yes. This is a talk, and the content of

the talk is basically this document. (Indicating.)

Q This document you have pointed to,

Exhibit 2, the 1976 report?

A That is correct.

Q In giving that speech did you speak from

a written draft?

A No, I didn't. Generally when I prepare

talks of this nature I have chosen to speak

extemporaneously, and I make notes and talk from

slides. The cornnosition of the slides would be

I ^
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Humphrey - direct (Featherstone)

two by two slides of some of the charts and graphs in

this report, which is Exhibit 2.

Q If I understand you correctly, you did not

prepare anything new, so to speak, for this speech

that you gave in Washington, D.C.?

A That is correct.

Q I notice that you have a different

curriculum vitae than what I have introduced and

marked as Exhibit 1.

Let's go off the record.

(Discussion had off the record.)

MR. FEATHERSTONE: We will substitute this as

Exhibit 1 .

For the record, we have substituted as

Deposition Exhibit 1 a more current curriculum vitae

which Dr. Humphrey had before him when he was answer-

ing my earlier questions.

BY MR. FEATHERSTONE:

Q Doctor, so that we don't have to go through

each one of these presentations one by one, would

you take a minute here and on Exhibit 1 put an X

in the left-hand margin next to those presentations

which relate to PCBs .

This one has not happened yet

>t,r"!eJ S^
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Humphrey - direct (Feathers tone)

Q Would you please read into the record

which one you are talking about.

A Epidemiologic Studies of Humans Exposed

to Chemical Contaminants, International Symposium

on Environmental Pollution, Miami 1981, is scheduled

for, I believe, November, 1981.

Q It will relate to PCBs?

A Yes. Not exclusively, but it will relate

to PCBs.

Q Why don't you mark that one as well.

Those would be the ones then.

At the Symposium, that was exclusively

PBBs.

Q Okay. When you made that statement, you

were referring --

A I was referring to the last entry, a

symposium at Rockefeller University in 1981, which

was held in June of 1981.

Q You have marked with an X, five presenta-

tions which either have or will relate to PCBs?

A That is correct.

Q Now, I have already asked you about the

first one. The remaining four -- Strike that.

TL I II ^e<* L L



Humphrey - direct (Feathers tone)

Let me ask you about the three that you

have given, and put aside for a minute the one that

will be given in Miami later this year. The three

that you have given, did you prepare any draft,

written draft for the presentation?

A The answer in all cases was no -- is

no .

Q I take it then you spoke extemporaneously

from the slides as you did in response to my

questions about the earlier presentation.

A That is correct.

Q Have any of these presentations been

summarized in any of the professional literature

that you are familiar with?

A I am not aware that they have, no.

Q Were there any proceedings of these

symposiums or meetings that would contain either

a transcript of your remarks or some kind of summary

of your remarks that were circulated to the

participants or others?

A With respect to these that we have Xed,

no .

In other words, there is no written record

| r.ec" I_
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11
Humphrey - direct (Feathers tone)

of anything you said at any of those meetings?

A No. The written record with respect to

those would be this (indicating).

Q And this is?

A An exhibit.

Q Exhibit 2.

A Exhibit 2.

Q Doctor, on Exhibit 1 you have a listing

that is noted invited participations. What are these?

A That pertains co meetings or work-related

conferences where I have been invited to give a

comment or make a presentation or participate. For

example -- Can I give an example?

Q Certainly.

A From this.

The American Association of University of

Women, program panel speaker in 1978. This

association, one of their local branches, was

establishing a panel to discuss PBBs , polybrominated

biphenyls. I was invited to speak there. That

is typical of what these listings indicate.

Q To the extent that you made any remarks

in your presentations that are listed here, any

T-e-i ! U^ocm
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12

Humphrey - direct (Feathers tone)

remarks on PCBs, I take it they were also based

on your findings that are now in Exhibit 2 of your

depos it ion?

A That would be correct.

Q I take it that likewise you didn't prepare

any written materials?

A That would be correct.

Q Doctor, we have been advised by the United

States Government that you will, "Testify as to

the bio-accumulation of PCBs in humans who eat Lake

Michigan fish."

This was a letter from Jim Hynes, Assistant

U.S. Attorney to the defense lawyers in this case

describing the testimony you will give at trial in

this litigation.

Have you been advised by Mr. White or Mr.

Ilynes, or anybody else in the U.S. Attorney's office

that you will testify "to the bio-accumulation of

PCBs in humans who eat Lake Michigan fish"?

i A Yes .
!I
! Q Have you been advised by Mr. White or Mr.

I Hynes or anyone else in the U.S. Attorney's office
I
! that you will give testimony on any other subject

T^ L L
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13

Humphrey - direct ( Feathers tone)

other than that?

A No.

Q Doctor, to the extent that you have done

j work relating to the bio-accumulation of PCBs in

humans who eat Lake Michigan fish, I take it the

only written report on that work is Humphrey Exhibit

2?

A That would be correct.

MR. FEATHERSTONE: Would you mark this, please.

(Said document was marked

Humphrey Deposition Exhibit

No. 3 for identification as

of 8/12/81, JKS.)

BY MR. FEATHERSTONE:

Q Dr. Humphrey, I have had marked as Exhibit 3

to your deposition a multi-page document that is

entitled, "Evaluation of Humans Exposed to Water-

Borne Chemicals in the Great Lakes." What is that

documen t?

A That is a document which encompasses the

protocol for a research grant which has been awarded

by the EPA to conduct a study of the same title.

Q Have you begun work on this project?

Reporter
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Humphrey - direct ( Feathers tone)

A Yes .

Q Have you written any reports as a result

of the work you have done on the project?

A Yes, with this qualification; not a formal

report such as Exhibit 2, which is a final, complete

compilation, but the project is a three-year project.

At each annual renewal there is a progress report

to the contract officer. We have renewed two times

now. I don't personally consider those reports on

the project, as they are more operational progress

so far as meeting, fulfilling the scope of work that

is intended, as opposed to detailed data analysis.

Q These progress reports, how long are they

in terms of pages?

A Five pages.

Q Do they in short set forth the progress you

have made, the actions you have taken toward meeting

the goals of the project?

A Yes, they do.

Q Is there any data set forth in these reports?

A Yes, there is.

Q Are there any conclusions that are set forth?

A No, the re are no t .

TLec, | (Jr^n
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15

Humphrey - direct (Featherstone)

Q Who is the project officer involved in the

work that you are doing on Humphrey Exhibit 3?

In other words, who do you send the reports to?

A Dr. Michael Mullin.

Q Who is he?

A He is a research chemist at the EPA

Large Lakes Research Laboratory at Grosse He,

Michigan. He has been designated as the project

officer for this project.

Q Have you sent these progress reports to

anyone else at USEPA?

A No.

Q Do you --

A Could I -- The progress reports that we

are referring to are a part of the re-application

package, and it is sent to the Grants and Contracts

Branch of the EPA as well, simultaneously with being

sent to the project officer.

Q Is the re-application package more than

just the progress report?

A Yes, it is.

Q What else is in a re-application package?

A Budget, continuing budget for the upcoming

T\. | I |r"



16

Humphrey - direct ( Feathers tone)

year, a narrative statement for the anticipated

work to be accomplished in the upcoming year; other

assurances; listings of personnel on the project

and so forth; and this progresa report on work done

to date. It's a standardized type package which

are typical of renewal of grants, so far as the

documents requested.

Q I apologize if I have asked you this

question, but do you send progress reports to anyone

else at USEPA other than Dr. Mullin?

A No, I do not.

Q Other than the administrators to whom you

send the re-application package, do you send

materials relating to your project, and the one I am

referring to is the one you summarized in Exhibit 3,

to anyone else in the Federal Government?

A No , I don ' t.

Q Does Mr. Mullin receive any reports other

than the progress report from you, or anybody

involved in this project?

A I don't understand what you mean by that

ques tion .

He is the project officer, and I am the

- i CTL ' 1'- ea ;^nc-tiand
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Humphrey - direct (Feathers tone)

project director. If he requests something, verbally

or in writing, I send it to him. If he requests

anything to do with this project, it goes to him

through me.

Q So you are the link, in essence, between

Dr. Mullin on the project?

A Yes .

Q Have you sent Dr. Mullin any of your data?

A Yes, we have.

Q Has Dr. Mullin asked you to express any

conclusions, final or tentative, on what your data

shows ?

A No, he has not.

Has anyone asked you to do that?

No.

Q Are you in a position now to draw any

conclusions from your data, or your project?

A No, I am not.

Q When is this project supposed to be

completed?

A A year and a half from now.

Q That is the end of the year, 1982?

Yes .

I neo [_
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Humphrey - direct (Feathers tone)

Q Doctor, the trial in this litigation is

now set for March 1, 1982. Are you going to be in

a position on that date, or during the trial which

may last two months after that date, to draw any

conclusions based on any of the work that you have

done in this new project summarized in Exhibit 3?

A It's possible that I will by that date,

yes .

Q When do you anticipate being in a position

to make any type of conclusion or render any opinions

as a result of the work that you have done in this

project that is Exhibit 3?

A I would expect within the next six months

that a definitive report would be prepared on part

of the scope of work that is included in that

proj ect .

Q You chose your words very carefully and

said, "on part of the scope of work that is included

in the pro j ect. "

A Yes .

o Which oa r t ?

A The scope of work -- I don't know exactly

where you'd find it in there.

| neo
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19

Humphrey - direct (Feathers tone)

Q Well, can you describe it for me generally?

A Yes, if I can do that I will.

The concept of this project is to return

to the cohort of people that were the subjects of

the study, the 1976 study, Exhibit 2.

The concept there being to revisit this

cohort, obtain blood samples, retest them, because

of the five-year span that will have occurred

between when they were initially studied and current.

The other part of this research project

is to enroll an additional number of people. In

other words, to enlarge the cohort above and beyond

the original group. To also enroll comparison people

from the communities, and to in a similar way study

their blood level and determine their rates of

consumption, et cetera.

In addition, the expanded portion of the

study is intended to do some medical evaluations

of the subjects, exposed and comparison. Medical

evaluations being defined as certain types of

physical measurements, height, weight, skin condi-

tions. A detailed medical history. Then some

specific medical tests, such as evaluation of blood

for certain enzymes, evaluation of vital lung

TU _ Uroan



20

Humphrey - direct ( Feathers tone)

capacity, evaluation of blood pressure.

So the project basically has two major

divisions. Return to the original cohort; and

continue the study with an expanded group of people

in more detail.

I would anticipate that our return to the

original cohort, the first part that I have spoken

of, has basically been completed. The laboratory

tests are nearly completed. I would anticipate

that we would be able to prepare a report on that

aspect within the next six months.

A report on the larger aspect of the

grant would come at the end of the grant period.

Q In other words, year end 1982.

A That is correct.

Q You are speaking about this second part

of the project, if you will, the new people that

you will enroll in the project.

A Um-hum.

Q You have to answer audibly.

A Yes .

Q I take it you have people working for you

on this project?

I "eci L_
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21

Humphrey - direct (Featherstone)

A I do.

Q Have any of the people working for you

drafted any memoranda expressing any opinions or

conclusions about the data that you have gathered

with respect to the 1976 cohort, five years later?

A No, not that I am aware of.

Q By the way, Exhibit 3, which I believe you

have identified as the document summarizing the

project proposal --

A That is correct.

Q -- were there changes made to the project

you proposed?

A No. This is the original application for

the project which was intended to be a three-year

proj ect.

Q Exhibit 3 then will tell me what it is

that you are doing?

A That is correct.

Q Doctor, have you given any testimony at

any trials on PCBs?

A No, I have not.

Q Have you given any testimony in any

hearings about PCBs?

eo [_ L.
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Humphrey - direct { Feathers tone )

A No , I have not .

Q Do you have in your files the progress

report or other written communications that you

have had with Dr. Mullin regarding this project,

Exhibit 3?

A Yes, I do.

Q Do you have any objection to providing

them to me and presumably Miss Oliver?

MR. WHITE: Certainly Miss Oliver.

BY THE WITNESS:

A No. My only qualification would be --

MR. WHITE: Go ahead and say it.

BY THE WITNESS:

A If it's all right with Dr. Mullin. Our

files are not closed in the sense that --

j BY MR. FEATHERSTONE:

i
I Q But you have communications, written

communications from Dr. Mullin about this project,

Exhibit 3 ?

A Yes .

Q Obviously there are written communications

from you in addition to the progress reports you

send to Dr. Mullin.

I ~>
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Humphrey - direct (Feathers tone)

A That is t rue.

Q They are in your office in East Lansing?

A In Lansing, that is correct.

MR. FEATHERSTONE: Mr. White, we would like

j those materials. Any problem with that?

MR. WHITE: I don't know. I haven't seen them.

I passed over them because of I don't think they are

relevant. But I will be happy to take a look at

them and provide them to you, if they are relevant.

MR. FEATHERSTONE: Well, is Dr. Humphrey going

to be asked at trial for any opinions or conclusions

based on the new project, Exhibit 3?

MR. WHITE: Bruce, I am not going to resolve

the question on the record with you with respect to --

If you want to take Dr. Humphrey's deposition, go

ahead, but you are not going to take mine.

MR. FEATHERSTONE: I don't want to waste any

time. If you are not going to ask him that, maybe

I won't ask him that. You haven't made a determina-

nttion, or you are not willing to make a stateme

on the record?

MR. WHITE: I am not willing to make a state-

ment on the record, because I haven't made a determination

c~ i. r '\_^e"-.i* '&&
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Humphrey - direct (Feathers tone)

at this particular point in time.

BY MR. FEATHERSTONE:

Q Dr. Humphrey, have you done any work on

PCBs other than what is summarized in Exhibit 2 to

your deposition, or what is proposed and is now

ongoing and is summarized in Exhibit 3 to your

deposition?

A Yes, I have.

Q Would you describe that work for us.

A As my curriculum vitae shows, I am respon-

sible for the administration of a number of projects

for the State Health Department, and one of the other

major projects is an investigation of polybrominated

biphenyl exposure.

Q PBBs?

A Correct. As a part of that investigation,

we have analyzed human blood samples for PCBs as

well 'as PBBs. So that in that kind of a context

my answer to you is yes. Although that obviously

is not a specific PCB project, we are generating

PCB residue data.

Also as a part of t.hat study, we are

evaluating farms that have silos that were coated

TL ! MLI reo i_ l^_Jrbdn
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Humphrey - direct (Feathers tone)

with a PCB material. Again, the subjects, their

blood is being evaluated for PCBs .

In addition, we have also assessed the

levels of chemical contaminants in breast milk

of women in Michigan. Among the contaminants

evaluated by the survey was PCBs. So that we have

data on PCB values in the human breast milk.

I believe that encompasses the other

areas where the topic PCB might be included in

the activities.

I might add one more item, if I could,

and that is occasionally as a routine matter we

receive requests from physicians to evaluate

specimens submitted to us for PCB and/or other

chemicals, and that is done. Again, that is not

a specific project, but that is data which we

do generate, which the laboratory does the analysis

Q When you say evaluate specimens, what

type of specimens are you talking about?

A Generally these are blood specimens.

Occasionally there are adipose specimens, or other

type of surgically obtained specimens.

Q In the work that you have done or been

Lx— ^
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Humphrey - direct (Featherstone)

involved in that involves the analysis of human

blood samples for PCBs as well as PBBs , did you

identify any health problems of any of those

individuals that you could attribute to PCBs?

A No, not exclusively.

Q In the work that you have done, looking

at individuals who live on farms with silos coated

with PCB material -- Is t it correct?

A That is correct

Q --you have taken blood specimens from those

individuals?

A That is correct.

Q Did you take anything other than blood

s pecimens ?

A We asked them questions with respect to

the medical background, medical history, interviews.

But specimens, no. Blood was the specimen that we

rece ived.

Q In the work that you have done with these

people who live on farms, did you identify any health

problems that you say or can say are the result of

exposure to PCBs?

A I can't answer that question with a simple

Reporter
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Humphrey - direct (Feathers tone)

yes or no at this time. The reason is that is an

ongoing investigation, in that the data is in

the process of being analyzed. We have not reached

a conclusion on that question.

Q Have you reached any conclusions at this

time?

A What do you mean by -- Could you expand

on that a little bit?

Q Certainly. You say it is an ongoing

project, and that data is still being analyzed.

How many years has this project been ongoing?

A Pardon?

Q For how many years has this project been

ongoing?

A With respect to the silo people, I

think this is the third year.

Q Have you reached any tentative conclusions

about the exposure of PCBs to these individuals?

A Yes. We have some information which we

would consider tentative conclusions.

Q What are the tentative conclusions?

A One is that they have distinctly elevated

blood level of PCB above and beyond that of other

(_e-t>.ed ̂ i-c':- i-
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Humphrey - direct (Feathers tone)

farme rs.

Q Any other conclusions?

A Another is that certain types of diseases

appear to be occurring more frequently in this

group. But there are qualifications on what those

results mean at this time, which is why I said we

have not drawn conclusions yet.

Q Any other tentative conclusions?

A Those would be the two basic areas;

blood residue levels and occurrence of disease.

Q Which diseases?

A There is a variety of diseases which

would include cancer. Without the list in front

of me, I cannot accurately tell you exactly. But

hepatitis, liver-type diseases, cancers, among

a variety of other things, are being investigated

by that project.

Q Well, I think maybe you and I missed a

beat here on this last question.

You stated that it was your tentative

conclusion that certain types of diseases appear

to be more regular in people that live on farms

with silos coated with the PCB material. I want

I ^eo ' _
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Humphrey - direct (Feathers tone)

to know what those diseases are.

A Cancer was one.

Q Any others that you can remember right now?

A No, I can't right now without consulting

my notes on it.

Q You carefully phrased a previous answer and

said certain types of diseases appear to be more

regular. I take it you have not run a statistical

correlation?

A That is correct.

Q Is that correct?

A That is correct.

Q So at this time I take it you would be

unwilling to express a conclusion, a medical conclu-

sion, that the PCS exposure to these individuals

has caused cancer in these individuals?

A At this time, at this hour I cannot do

i that.i
I
I Q When are you going to be in a position
ii
! to r e n d e r an op in ion on that?
i

: A I am not sure that I can answer that

question directly.

Q When is the project supposed to be completed?

- H 0 I I I I

G".':<es S^c-t^r



Humphrey - direct ( Feathers tone )

A Twenty years .

Q Twenty years from today?

A Twenty years from its inception. This

is a part of this long-term evaluation of humans

exposed to polybrominated biphenyls. That project

began in 1976, with the intent it would be a long-

term study, defined as ten or more years. While

no ending date has been established, studies of

this type would be expected to go from 15 to 20

years .

Q So what you are telling me it may be

several years before you can express any type of

an opinion.

A Yes, that is what I am telling you.

Q These farm people that we have been

talking about, were they also exposed to PBBs?

A Some of them were, and some of them were

not .

Q And that is a complicating factor,

obvious ly .

A Yes .

Q You testified that you have been involved

in some work that has concerned analysis of female

I r-ea [_ tJrDan
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breast milk for chemical residues.

A That is correct.

Q I take it you found some PCBs in some of

these breast milk samples?

A That is correct.

Q Have you been able to attribute any health

problems in any of these women, or any of their

offspring, to the presence of PCBs in the breast

milk?

A I don't know, because it was not the

intent of the survey. The intent of the survey

that I referred to was merely to analyze the presence

of the chemical. It was not a survey intended to

evaluate health or the health of offspring.

Q What you are telling me is the sole

purpose of the survey was to gather residue data?

A Correct.

Q So you can't point to any health problems

and say that is attributable to PCBs in the female

breast milk?

A From that survey I cannot do that.

Q Do you have any plans to take a look at

that data and see whether you can draw any conclusions?

TI ^eo L_ Lj
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Plans in the next six to eight months, for instance?

A No.

Q You testify that as a routine matter you

and people you have worked with evaluate specimens

submitted by other doctors. I take it in the State

of Michigan?

A Not exclusively the State of Michigan,

but generally yes, the State of Michigan.

Q These are generally blood specimens?

A That is correct.

Q From this work are there any health

problems in humans that you can point to and say

they are attributable to the PCBs that you found

in these blood specimens?

A Specifically I cannot do that.

However, I'd like to qualify that

statement. Many of the specimens that are sub-

mitted under that program are from physicians

who are treating a patient for some kind of a

health condition, and they are curious as to whether

or not PCS might be a complicating factor. And we

therefore provide the testing and report the

value. So I don't know but what those specimens

I -ea ' _
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I may in fact indicate a correlation between PCB

and health. But I can't state, because I am not

treating those patients, what that might be.

And the intent of that testing is not a study to

try and answer that question, it is a service.

Q Let's go to your 1976 report.

Off the record.

(Discussion had off the record

BY MR. FEATHERSTONE:

Q Dr. Humphrey, the title of your 1976

report is, "Evaluation of Changes of the Level of

Polychlorinated Biphenyls (PCBs) in Human Tissue."

Doctor, I have read through this report, and frankly

I didn't see anything that related to the levels

of PCBs in human tissue. Am I right?

A You are wrong.

Q Okay. Where is it?

A Blood is considered a human tissue.

Q Ah-hah. I take it nowhere in this report

do you discuss the levels of PCBs in what is known

as adipose tissue? Or is blood considered adipose

tissue as well?

A No. There is no reference in the report

I ^-

Repcrepcrtor



\
Humphrey - direct (Feathers tone)

to adipose tissue.

Q Doctor, would you look at Finding No. 7

in your Summary of Findings. It reads:

"As a group the exposed participants

had no health problems or medical conditions

that could be correlated with PCS blood levels,

exposure to Lake Michigan fish, or known

symptoms of PCB poisoning."

Have you changed that conclusion or

finding in any way since 1976?

MR. WHITE: We do not have that No. 7.

MR. FEATHERSTONE: What is the problem?

MR. WHITE: Off the record.

(Discussion had off the re<

MR. FEATHERSTONE: Would you mark this as

Exhibit 4.

(Said document was marked

Humphrey Deposition Exhibit

No. 4 for identification as

of 8/12/81, JKS.)

BY MR. FEATHERSTONE

Q Dr. Humphrey, I have marked as Exhibit 4

to your deposition another version of your 1976

I neo I _ t_J
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Humphrey - direct ( Feathers tone )

report which you have identified to me as a final

report. And we will get to that in a second.

So the record is clear, the reason for

concern with respect to the last question and answer

was that I happen to be working off what I believe

Dr. Humphrey will identify in a minute as an

earlier draft of his final report, and Dr. Humphrey

was responding from a final draft of the final

report .

In any event, Dr. Humphrey, let me show

you Exhibit 4. Is that the final draft of your

1976 report?

A Yes, I believe it is.

Q Doctor, I am going to show you Exhibit 2,

which you earlier identified as your 1976 report,

and ask you what it is.

A The previously described document that

you referred to appears to me to be a draft of the

final report. The major difference between it

and the final report being in the Summary of Findings

Q So Exhibit 2 is a draft?

A Cor rec t .

Q Other than the difference you have pointed

TU, L- Urb<:1rl

' i f — )- t -ond )<eror*er
C M C t ij ^^ ' t e ;2}tT*eet



\ 36
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out in the Summary of Findings, is there any other

differences that you can identify right now between

Exhibit 2, the draft, and Exhibit 4, the final

report?

A None that I discern.

Q Doctor, would you keep in front of you

Exhibit 2 and Exhibit 4.

Off the record for a second.

(Discussion had off the record.)

BY MR. FEATHERSTONE:

Q Are you ready, Doctor?

A Yes .

Q A preliminary matter. Exhibit 2, did you

participate in the writing of that document as well?

A Yes, I did.

Q Would you turn to Exhibit 4, which you

have identified as the final draft. Finding No. 12

in the Summary of Findings reads:

"No health problems or medical conditions

could be correlated with PCB blood levels or

exposure to Lake Michigan fish."

Have you changed that finding in any way

since 1976?

T^es L LJ4>c.n
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A. Do you mean by the question has a new --

MR. WHITE: Do you understand the question,

Doctor?

BY THE WITNESS:

A I'd like a further explanation on the

ques tion.

MR. FEATHERSTONE: All right.

MR. WHITE: Would you rephrase the question.

BY MR. FEATHERSTONE:

Q The finding that is stated in Finding No.

12 in the Summary of Findings, have you since the

time that you issued this final report re-evaluated

that data and in any way changed that finding?

A The data has not been re-evaluated.

Q So Finding No. 12 remains your opinion

today as to what your study showed in 1976?

A Finding No. 12 refers to one point in

time, and that was at the time of the study. With

respect to the correlation of health problems as

defined by the study, there are caveats in the

study with respect to health problems.

Q Doctor, let me --

A And it is stated in the paragraph that
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follows, and is stated throughout the report, and

I can refer to those points.

Q Doctor, let me try it again. Finding

No. 12 is a finding, is it not?

A It's a Summary of Findings, a summariza-

tion.

Q Of your findings?

A Of a finding.

Q And Finding No. 12 is based on your

analysis of the data you gathered in the 1976 study.

A Correct .

Q Now, Finding No. 12, which is a summariza-

tion of your findings, have you re-evaluated the

data?

A No, we have not.

Q Have you in any way changed your opinion

as to what your data showed with respect to

Finding No. 12 in 1976?

A No, I have not changed my opinion with

respect to what is stated in No. 12, referring to

that point in time.

Q That point in time being 1976?

A 1974, when the data was actually gathered

I ~eo [_. LJro<3n
———————————————————— ————— - ————————————————————————————— C,*-*'"'"' ^r-orti-anj Reportar __

.;;>?= I ! . -0 ,7 6CiC3
31? - 787-3532



39

Humphrey - direct ( Feathers tone )

from the people, yes, the 1976 report.

Q I take it, Doctor, you don't have any

information that leads you to believe that those

people suffered any health problems or medical

conditions since 1974 that you could correlate

to PCBs?

A Your question is too broad.

Q Well, let me try to narrow it.

A Okay.

Q Finding No. 12, your finding of no health

problems in the people you studied in 1973 to

1975.

A I don't agree with that.

Q That could be correlated to PCBs.

Do you agree with that?

A Lis ten .

Q Doctor, I will start over again. Your

1976 study reflects the work you did on data you

gathered between 1973 and 1975, is that correct?

A That is correct.

Q You took that data, including data per-

taining to health conditions of these people and

analyzed it, is that correct?

C r ' i — •> ' i r— \
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A Not fully. I am having trouble with

the words you are using.

Q Which words are causing you trouble,

Doctor?

A Health conditions.

Q It is certainly not your testimony that

you didn't gather any data concerning the health

conditions of these individuals which you studied.

A Well, is your definition of health

conditions the same as mine?

Q It is the same as yours as shown in your

report, your 1976 report.

A Okay. My report indicates that we asked

historic health questions, questions about the

health history, and we asked the participants

whether or not they had experienced a listing of

specific symptoms or conditions, diseases. But

that does not constitute a health evaluation of

those individuals. That is why I am having trouble

with your words.

Q Let me start over again, and I will keep

trying to make it so that you can understand it

and respond to it, Doctor.
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This 1976 study, as you have testified

concerned data that was gathered in 1973 to 1975,

correct ?

Correct.

Q Some of the data you gathered concerned

a list of symptoms from the Yusho incident in

Japan.

A Correct.

Q I take it at the time that you made a

decision to gather data from these fish eaters

with respect to the Yusho symptoms you did this

because you thought the Yusho symptoms were attri-

butable to PCB exposure, is that correct?

A Could be attributable.

Q I take it that the list of conditions,

health conditions that you found in your 1976

study was pretty much a complete list of the

conditions that you then thought could be

attributable PCB exposure.

A I don't agree with that.

Q What, did you leave some out?

A You are suggesting that the list we used

would answer the question.

TU-
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Humphrey - direct {Feathers tone)

What I am trying to tell you is that

list was not intended to fully answer the question

of whether or not these people could be or were

suffering from PCB exposure. The listing was

used as an indicator. It was used to provide us

with a sense of magnitude of the problem. But it

was not intended or designed to fully answer the

question regarding whether these people were

suffering medically from a certain chemical exposure.

That list would be inadequate to do that.

Q Well, Doctor, in 1973 when you developed

the list of medical conditions that you wanted your

people to go out and talk to the study group about --

I take it some care went into the development of

that list.

A Yes .

Q I take it the idea was to see if you could

correlate certain health conditions or certain

health problems with exposure to PCBs by eating

Lake Michigan fish.

A Urn-hum.

Q Is the answer yes?

A Yes. Yes, correlate at that point in time.

T' I I ' L,
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Q Now, for the list of conditions or health

problems that you used, you turned to the Yusho

incident in Japan, is that correct?

A That is correct.

Q Is the reason you did that because at

that time it was thought that the Yusho health

problems were attributable to PCB exposure?

A That is correct.

Q Did you turn to the Yusho incident for

your list of health problems because at that time

Yusho was thought to be the only incident in which

people had been exposed to PCBs through their

diet?

A I believe that would be consistent, yes.

Q I take it you did some reading on the

Yusho incident back then.

A Yes .

Q If I am not mistaken, you came up with

about 17 health problems that you wanted your

people to specifically ask the Michigan fish

eaters about, is that correct?

A We selected a list of 17. Whatever the --
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Q You participated in the selection of

the 18 medical conditions.

A I did, and others, yes.

Q Were these 18 health problems that you

inquired about the principal health conditions

reported in the literature in the early 1970s,

describing the Yusho incident?

A It includes the principal ones that we _•

reported.

Q Did you leave any principal health

conditions off your list?

A We may have left some health conditions

off the list, yes.

Q I am asking about the principal health

problerr.s of the Yusho victims. Did you leave an'

of those off the list?

A No. Let me qualify that. Yes, we did.

Q Let me make sure I understand it. You

are testifying that you left off your list of health

problems that you wanted your people to ask about,

some of the principal health problems suffered

by the Yusho victims?

A Yes .

Q Which ones did you leave off? —,
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A It appears in examining the list here that

the ones that we omitted pertained to reproduction

and to children born of exposed mothers .

Q Why did you leave those off the list?

A We left them off the list because the

primary aim of that study was to deal with adults.

We were interested in people who were catching and

eating fish, and as we enrolled our people, we

found that the age group was, I believe the mean

age was 4 5.

Q Forty-six.

A Forty-six. And there were not a number

of small children involved. So that the list was

tailored to address the symptoms and conditions

that would pertain to adults.

Q So with respect --

A It's a matter of selecting in order to

inte rvi ew.

Q So with respect to adults then, the list

of 18 health problems that you inquired about in-

clude the principal health problems of adult

Yusho victims?

A Yes, I would agree with that, as reported

i reo [_ [_)r\x>n
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Humphrey - direct (Featherstone)

in the literature at that time.

Q We will get to that qualification later.

All right. Let's go to Finding No. 12.

As a result of analyzing the information you got

from your study group about these 18 health

problems, one of the conclusions you reach was

Finding No. 12, is that correct?

A Finding No. 12 is stated as it appears.

Q Well, that doesn't answer my question,

Doctor.

A It is one of the conclusions stated for

the study, considering the limitations of the

study to fully document item Ho. 12.

Q Let me try it again. Finding No. 12

is a finding and a conclusion you reached on the

basis of the medical information, the medical data

you gathered in your study, is that correct?

A That is correct.

Q Now, with respect to the medical data --

A That were collected.

Q -- that you collected --

A Yes .

Q -- in the period of time 1973 to 1975,

T
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have you changed your mind in any way about what

that data showed?

A No.

Q In other words, --

A I have not.

Q Doctor, would you look at Finding No. 10

on Exhibit 4. It reads:

"Higher PCB levels were associated with

those reporting a substantial history of

consuming Lake Michigan fish suggesting a net

accumulation of PCB in such persons over the

years."

Have you changed that conclusion in any

way s ince 1976?

A No, I have not. Except your statement

pertains to blood levels.

Q Didn't I include blood?

A You omitted the word blood.

Q Okay.

A It has not changed.

Q You testified earlier that the mean age

of your group that you studied was 46 years old, is

that correct?

TU L
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A Yes .

Q I take it in identifying the people that

you wanted to interview and study you sought out

those people who you thought had consumed and

would consume large quantities of Lake Michigan

fish .

A Yes .

Q The mean age, Doctor, of 46 suggests

to me that a number of the people that you studied

in this 1973 to 1976 period had a long history of

consumption of Lake Michigan fish. Is that what

you f ound?

A No. Some did and some did not. There we

a range.

Q Okay. Let's take that for a second.

A And I believe there is a table in thereT

We grouped them by ranges.

Q Could you identify that table, Doctor.

A Yes .

Q Referring to Exhibit 4.

A Referring to Exhibit 4, Page 43, Table

15 shows four ranges of years reported having eaten

fish, and also shows the number of people in those
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various time ranges.

Q If I read Table 15 correctly, Doctor, it

shows that in your study group 43 individuals had

a history of consuming lake Michigan fish for ten

or more years .

A That is correct.

Q I take it that Finding No. 12 applies

to those people with this long period of consumption,

Finding 12.

A Finding No. 12 pertains to the entire

study group, and it would include these 43 people.

Q Looking again at Table 15, I take it that

ten or more years working backwards from 1973 would

give us a consumption period of at least 1963 to

1973 for these people, is that correct?

A That would be approximately correct.

Q Are you aware that there are many people

who have estimated that PCBs have been present in

Lake Michigan fish since at least the early 1960s?

A I an aware of that.

Q Is it your best scientific judgment that

these people were consuming Lake Michigan fish with

PCB residues during that period 1963 to 1973?

I ^e^ l_
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A It's my judgment that they reported they

had been consuming fish during that period of time

you just named. I would therefore assume if those

fish contained PCB residues, that indeed would be

the case. But I can't state that in fact they

had been.

Q No. But is it your scientific judgment

that if they had in fact been eating what they said

they were eating during the period of time 1963

to 1973, that is, eating Lake Michigan fish, that

they were consuming PCBs during that period of

time as well?

A Yes. To some extent it's undefined.

Q Doctor, would you take a look at

Exhibit 2, which is one of the drafts of the

final report, Exhibit 4, and take a look at what

is Paragraph 7 of Exhibit 2. Do you see that?

A Item 7?

MR. WHITE: The Summary of Findings?

BY MR. FEATHERSTONE:

Q Yes. Finding No. 7 in the Summary of

Findings.

A Yes .
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Q It reads:

"As a group the exposed participants had

no health problems or medical conditions that

could be correlated with PCB blood levels,

exposure to Lake Michigan fish, or known

symptoms of PCB poisoning."

Did I read that correctly, Doctor?

A You read that correctly.

Q Does that finding, Finding No. 7 in

Exhibit 2, is that in any way different from

Finding 12 in Exhibit 4?

A No, it is not.

Q Other than there are some additional

words.

A Yes. With the caveat that I have placed

on that that I have stated before.

Q Just so that I am clear, Fi'nding No. 7

in Exhibit 2 is not intended to convey any different

opinion than Finding 12 of Exhibit 4, is that

correct ?

A You are correct.

Q Doctor, would you turn in Exhibit 4, the

final report, to the Introductory Remarks, and look

I '^e° L
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at the paragraph entitled Conclusion. The second

sentence of that paragraph reads: "The dose

received is insufficient to produce a detectable

acute effect on human health." Do you see that?

A I see i t.

Q Is that sentence meant to express any

different opinion than was expressed in Finding

12 of the Summary of Findings?

A Yes .

Q How so?

A If you will couple that sentence with

the one which follows, it is a more thorough ex-

planation of the meaning of No. 12. It's part of

the concept, the caveat which I have been trying

to place on summary 12.

Q Let's take the sentence, the second

sentence of the conclusion for a second again.

"The dose received is insufficient to produce a

detectable acute effect on human health."

When you use the phrase "dose," are you

referring to the total dose?

A We are referring to the dose as measured

by the study, which woul^d be for a defined period

e^ti^ied ;^^cTt^i?n<j [ -r^
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of time in the study, basically the two year span

of the study. It does not refer to overall dose,

lifetime dose.

Q But if I understand what you just stated,

the phrase "the dose" means the total dose over

that two-year period that you measured.

A That would be correct.

Q Doctor, does that sentence, the second

sentence of the Conclusion apply equally to people

who at the time of your study had a long history

of consumption of Lake Michigan fish?

A It would apply to everybody who was in

the study. So it would include that group, yes.

Q So for those people who had consumed

Lake Michigan fish for the ten or more years prior

to the time of your study, the dose over the ten

or more year period of time was, "insufficient

to produce a detectable acute effect on human

health."

A I can't state that for sure.

Q With respect --

A I don't agree.

Q With respect to the health problems that

T̂ ec. L U^twn
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you looked for, that is true, isn't it?

A With respect to the point in time at

which we made the measurements, the measurement

being defined as that listing of health, and the

dose that we measured for any of the people includ-

ing the group you are referring to, that would

then be true .

Q Well, you are not testifying --

A It does not infer history. It infers,

we took a person at a point in time, measured his

dose, we asked him these questions. That's what

that statement pertains to.

Q Well, Doctor, can you infer from the

absence of any health problems that you could

detect in these people with a history of consumption

of Lake Michigan fish of ten or more years that the

total dose that they had received up to the time

of your study had been insufficient to produce

a detectable acute effect on human health?

A I would agree with that.

Q And the phrase "insufficient to produce

a detectable acute effect on human health" means

no health problems, as far as you could determine,

I nea I _ . b
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is that correct?

A That would be correct.

Q The next sentence in your Conclusion reads:

"It has not been determined whether long-

term exposure to PCB contaminated fish will

result in a continuing accumulation of PCBs . . . "

Let's stop there.

Have you changed that conclusion in any

way since you wrote your final report?

A At this time I am more confident that the

answer to that is going to be yes, that it will.

Q Is your new answer based on a re-evaluation

of the data that you obtained from 1973 to 1975?

A No.

Q So let's take that first. The data that

you obtained from 1973 to 1975 I take it leaves

in doubt whether "long-term exposure to PCB con-

taminated fish will result in a continuing accumula-

tion of PCBs."

A The statement is intended to convey that

we cannot, with certainty, say that was what was

happening. The data indicate that that may be

happening. Two years is not sufficient span of
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time to fully answer that question. Therefore,

the caveat in the sentence.

Q And therefore the conclusion that you

couldn't tell.

A In scientific certainty, we didn't, we

couldn't tell with this data base for sure.

Q This data base being 1973 to 1975 data?

A That is correct.

Q I take it your 1973 to 1975 data base

also did not permit you to determine how rapidly

PCBs might accumulate in the body if they in fact

do accumulate in the body.

A That would be correct.

Q Have you done any work since this 1976

study that permits you to determine how rapidly

PCBs accumulate in the body?

A I have work that is in progress which

is the grant that we have referred to as Exhibit -•

Q Three.

A Three, which is intended to address that'

ques tion.

Q Have you reached any conclusion on the

basis of that work?

I heo |_.
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Humphrey - direct (Featherstone)

A I have not reached any conclusions on

the basis of that work at this date.

Q Just so that I am careful in all of this.

To you the words conclusions and opinions don't

have any different meaning, do they?

A No. I distinguish between the two.

Q Okay. Do you have any opinions --

A Yes, I have an opinion.

Q -- as to the rate --

Well, let me get the question out, first.

A Okay.

Q It's hard to have an opinion to a question

that hasn't been posed.

Do you have any opinion as to the rate

of accumulation of PCBs in the human body based on

any work that you have done?

A As to the rate, no, I do not have an

opinion as to the rate.

Q Doctor, from the results of your 1976

study, it's true, isn't it, that you could not

find any health problems that any of the people

you studied would suffer in the future if they kept

eating Lake Michigan fish in large quantities?

_____________ r~ ~ i oi . i jo ,
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Humphrey - direct (Feathers tone )

A Would you say that again.

MR. FEATHERSTONE : Would you read it back,

please .

(The record was read as

requested . )

BY THE WITNESS:

A You are asking me to predict the future.

BY MR. FEATHERSTONE:

Q No. I am asking you to answer the

ques tion .

MR. WHITE: If you can answer the question.

BY THE WITNESS:

A I can't answer that question as stated.

BY MR. FEATHERSTONE:

Q What is the problem with the question as

stated?

A As I understand the question, you are

asking me if our data that we collected at one point

in time is going to predict an outcome in the future.

Q The question doesn't ask that at all, Doctor.

The question asked whether you could, from your

data, point to any problem that these people were

going to have in the future if they kept eating

I net? I _ . Urbon
Reporter
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Humphrey - direct (Feathers tone)

Lake Michigan fish. Health problems.

MR. WHITE: He answered the question.

MR. FEATHERSTONE: No, he didn't.

BY MR. FEATHERSTONE:

Q Doctor, from your 1976 study, could you

point to any health problem that these people

eating Lake Michigan fish would suffer if they

continued to eat fish, Lake Michigan fish in the

future ?

MR. WHITE: If you can't answer, Doctor, say

so.

BY THE WITNESS:

A I can't answer that question, I am sorry.

BY MR. FEATHERSTONE:

Q Doctor, state for me the health problems

that you identified in 1976 that people eating Lake

Michigan fish would suffer if they ate Lake Michigan

fish in large quantities after 1976.

A It's included in the list. Some of those

kinds of health problems are included in the list

in Table 15.

MR. WHITE: No, no.

i r>e<? I_ [_Jrb<an
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Humphrey - direct (Featherstone)

BY THE WITNESS:

A On Page 45, 45, yes.

BY MR. FEATHERSTONE:

Q Doctor, are you testifying that if the

people you studied in 1976 continue to eat Lake

Michigan fish in large quanities after 1976,

that they would suffer one of these 18 medical

conditions or medical problems you list in Table 15?

A The question uses the word "would." I

can ' t answer that.

Q In other words, you can't say it will

happen.

A I can't predict the future.

Q It was nothing in your study that would

allow you to say that those people would in fact

have health problems in the future.

A I don't know of any study that would tell

what will happen in the future.

Q Doctor, from your 1976 study it's true,

isn't it, that you could not identify a risk of

any health problems if the people you studied kept

eating Lake Michigan fish in large quantities after

1976?

I *~e° !_• Urban
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Humphrey - direct (Feathers tone)

A Did you use the word --

MR. WHITE: Read the question back, please.

(The record was read as

requested.)

BY THE WITNESS :

A I don't agree with that.

BY MR. FEATHERSTONE:

Q What health problems did they run the

risk of suffering if they kept eating Lake Michigan

fish?

A The health problems that they would run

the risk of suffering is included in the list which

is Table 16, Page 45, Exhibit 4. But that is not

an all-inclusive list.

Q Doctor, what data did you gather in your

1976 study that you can point to and say that shows

that there is a risk that these people will suffer

or may suffer health problems in the future?

A The answer to that question is Table 16.

The yes responses indicate that there were people

who reported certain kinds of medical conditions or

problems that could be associated with PCB exposure,

and that list is not all-inclusive.

I r>es !_ Urban
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Humphrey - direct ( Feathers tone )

Q Well, Doctor, let's for once and for all

dispose of your "not all-inclusive." The fact is

you didn't study anything more than these 18 health

prob lems .

A At that point in time we inquired about

those 18 health problems, that is correct.

Q So you don't know anything about health

problem No. 19 and thereafter, is that correct?

A That is correct. This data does not

reflect that.

Q Well, Doctor, I took a look at your

Table 16 and some of the other information you

have in there, and one of the things I found

rather interesting was that for at least 11 of

the health conditions that you asked about the

people who responded yes had lower -- had higher

PCB levels than the people who responded no.

How do you explain that?

A For 11 of the conditions the people who

said yes, I have this condition, had higher PCB --

Q I am sorry. Strike that. It's the

other way around.

MR. WHITE: Why don't you rephrase the

ertt- .fa ^.^c-t'-anj l<eporter
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Humphrey - direct (Feathers tone)

ques tion?

BY MR. FEATHERSTONE:

Q Doctor, I took a look at Table 16 and

some of your supporting data, and from that found

that the people responding yes to 11 of the health

conditions you asked about had lower PCS levels

than the people who responded no. How do you

explain that?

A I explain it on the basis that that is

what they reported, and that this listing of

conditions obviously occurs in those with and

without exposure to fish.

Q Did that help you in your conclusion in

any way about whether the consumption of fish

results in a risk of those 11 health problems?

A It doesn't help, in that it complicates

estimate of that risk.

Q It complicates it because it doesn't

correlate to it, isn't that right?

A It complicates it because it is not

clearcut.

Q Well, answer my question. It doesn't

correlate to it either, does it?

I net? \_. Urban
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Humphrey - direct (Feathers tone)

A Doesn't correlate to -- The yesses and

noes don't correlate to?

Q The consumption of fish.

A To the consumption of fish.

Q With PCBs.

A That is correct.

Q . It's one of your jobs at the Michigan

Department Department of Public Health to assess
i
I important health risks to the citizens of the State
I

i of Michigan?

A That's one of the functions of my work.

Although, going through the mathematics of

j actually calculating these risk estimates is not

| a specific part of my job. I have other people on

i the staff that do that.
j
; Q I didn't want to get into it that deeply.

! All I wanted to do is make sure in my own mind
i •
i that one of your jobs is to look out for the health
i
i of the people of the State of Michigan.

| A Yes.
i

Q That includes the people who eat Lake
i
! Mich iaan f i s h .

Correct .

I neo |_
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Humphrey - direct (Feathers tone)

Q As a result of this 1976 report, did you

make any recommendations to the Michigan Department

of Public Health to do any followup work with

these people?

A Yes .

Q What happened to that recommendation?

A The end product of that recommendation

is the grant which we are now conducting.

Q That is Exhibit 3?

A Exhibit 3.

Q When did you quit collecting data or

following these people who were the subject of

your 1976 report?

A It would be 1975, I believe. I believe

the last data collections were 1975.

Q When did you start following these people

again in your project, which is summarized in

Exhibit 3?

A That began in 1979.

Q So there was roughly a four-year period

of time after you stopped following them for

purposes of the first report and until you began

following them again in your report or study which

TUo I Urbn
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is now Exhibit 3.

A That is correct.

Q In that four-year period of time, 1975 to

1979, did you learn of any health problems of the

people you studied back in 1976 that you can attri-

bute to PCBs?

A No.

Q I take it, Doctor, that if you had felt

there was a serious risk of harm to these people

from eating Lake Michigan fish, that you would have

followed their health progress continuously since

1975.

A Not necessarily. I don't agree with

that fully.

Q Just so that I am clear, if it had been

your conclusion as a result of your 1976 study

that these people eating Lake Michigan fish were

running a serious risk of health problems, is it

your testimony that you would not have followed

them continuously since 1976?

A That is correct.

Q When I say "you," you understand that

I am referring to yourself personally and the

I P
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Humphrey - direct (Feathers tone)

people working with you?

A Well, your question is not thorough

enough, because you are narrowing something to a

specific set of words.

Q Well, I an asking you --

A You are making an inference in that

question which I don't think accurately reflects

the s ituation.

Q You mean my question about "you"?

A No. You are inferring that is the only

thing we could do if we had serious concern.

Q Well, all right.

A There is a variety of actions,

Q You are talking about following these

people, is that right? Is that what you are

talking about?

MR. WHITE: You are talking about that.

MR. FEATHERSTONE: I want to make sure he is

talking about it, too.

BY THE WITNESS:

A No. Your question as stated infers that

if we had serious concern about this situation, we

would be taking a singular action, following these

T^ L L
——— -——————_———-————-——.———————.————...-II—_—_————————————_—_ Is***„. " £j "̂'i ̂  o **tn Q n i



68

Humphrey - direct (Feathers tone)

people. I am saying that's one of several options.

BY MR. FEATHERSTONE:

Q But you didn't do it?

A No, we did not follow the people between

19 -- when this study ceased and our current study

resumed, that is correct.

Q Doctor, do you follow the literature con-

cerning environmental exposure to PCBs?

A I try to, as best I can, yes.

Q Are you aware of any other published report

concerning exposure to PCBs by consumption of fish

with PCBs? I am talking about human exposure now.

A I am not aware of other investigations

of that nature.

Q So insofar as you know, your 1976 report

is the only report that discusses PCBs in humans as

a result of consumption of fish?

A I believe -- I agree with that.

Q Do you have Exhibit 4 in front of you,

Doctor?

A Yes .

Q Take a look at Page 1, which is entitled,

Introduction. The first sentence of the second

T L I I I 1
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Humphrey - direct (Feathers tone)

paragraph reads: "The human health effects from

PCB exposure, especially long-term low level

exposure, are not clearly understood." Do you

see that?

A I see that.

Q Long-term low level exposure as you

use the words there, Doctor, would include exposure

to PCBs through the consumption of fish with PCBs.

A That is correct.

Q The sentence which I have read to you,

does that still state your opinion?

A Yes .

Q Doctor, later in that paragraph you refer

to the Yusho incident. Is that correct?

A Correct.

Q The last sentence of that paragraph reads

"Although reports on the toxic symptoms

observed with Yusho have generally been

accepted as attributable to PCB poisoning,

the suspected existence of other toxic con-

taminants in Japanese PCB preparations has

raised questions on the cause of some of

these observed effects."

T̂ e, L
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Humphrey - direct (Feathers tone)

I take it that states your opinion of

what the literature on Yusho showed as of 1976.

A Yes .

Q In that sentence you referred to "the

suspected existence" of other toxic contaminants.

Doctor, have you followed the literature on Yusho

since 1976?

A Yes, I have.

Q Are you aware that the literature today

j has removed all doubt about "the suspected existence"
iI

of other contaminants in the Yusho oil?

A I am aware of that.

Q You are aware of a variety of other

contaminants that have been identified as being

present in that Yusho oil.

A I am aware of that.

Q In large quantities as well.

A Yes .

Q At the time that you did your 1976

report, which is Exhibit 4, I take it it was your

assumption that the reported PCB levels in the

Yusho incident were the cause of the reported

health problems of the Yusho victims.

7 •• cr ' ' cr !| c\_- 77 cut" _.i Tr^e 7j;i
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Humphrey - direct (Feathers tone)

A No, I don't agree with that.

Q Well, Doctor, what did you mean in 1976

when you wrote the first part of that sentence,

"Although reports on the toxic symptoms observed

with Yusho have generally been accepted as

attributable to PCB poisoning."

A That is why I hesitated on your question,

"generally accepted." Which conveys not total

certainty. I interpret your question as

certainty.

Q But for purposes of the calculations that

you do later on in your 1976 report, and which I

will get to later, you assumed that the symptoms

were caused by the PCBs.

A No, I did not. I postulated.

Q By that you mean if these symptoms were

in fact caused by PCBs, they were caused by this

level of ingestion of PCBs, is that correct?

A No. Almost. Not exactly.

If PCB causes certain symptoms -- If

people who are exposed to PCBs are suffering these

symptoms, they may be the result of that exposure.

So the hypothesis then is that indeed that is a

I res I _ .
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Humphrey - direct (Feathers tone)

fact, and you try to test it. There is a

difference.

MR. FEATHERSTONE: Do you want to break for

lunch now?

MR. WHITE: The day is yours.

(Whereupon, the deposition

was recessed until 1:15

this date, August 12, 1981.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

-vs- ) No. 78 C 1004

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

De fendants.

The deposition of Harold E. B. Humphrey resumed

pursuant to recess, at the U.S. Attorney's office,

219 South Dearborn Street, 15th Floor Conference

Room, Chicago, Illinois 60604, on the 12th day of

August, A.D. 1981, commencing at 1:15 p.m.

PRESENT:

MR. JAMES P. WHITE,

appeared on behalf of the United
States of America;

MS. ROSEANN OLIVER and MS. CAROL DORGE,

appeared on behalf of Outboard
Marine Corporation;

MR. BRUCE A FEATHERSTONE,

appeared on behalf of Monsanto
Company.
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MR. FEATHERSTONE: Would you mark this as

Exhibit 5.

(Said document was marked

Humphrey Deposition Exhibit

No. 5 for identification as

of 8/12/81, JKS.)

HAROLD E. B. HUMPHREY,

called as a witness herein, having been previously

duly sworn, and having testified, was examined and

testified further as follows:

DIRECT EXAMINATION (RESUMED)

BY MR. FEATHERSTONE:

Q Doctor, you have in front of you Exhibit 2

and Exhibit 4 to your deposition?

A Yes.

Q Would you look at the Conclusion portion of the

Summary that appears at the beginning of each exhibit.

A Okay.

Q Looking first at Exhibit 2, the last

sentence of the Conclusion. Would you read that,

please, to yourself.

A Okay.

Q Doctor, am I right that that sentence does

I hee> |_. Urban
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Humphrey - direct (Feathers tone)

not appear in the conclusion portion of the Summary

that is in Exhibit 4?

A That is correct.

Q Why is that?

A I can't -- I have to try to recall. I

can't give you an exact answer. I believe the

revision of the summary is, between the draft and

what's the final,constitute revisions that were

suggested by my Department, the director or one

of the officials of my Department. As best I can

recall with respect to this conclusion referring

to a limitation of eating of fish, they felt that

was a decision to be made by Michigan, and didn't

need to be included in this report. That is my

reconstruction of why it was deleted in the report.

In fact, that's exactly what was done.

The fish warning was continued, has been.

Q Well, the missing sentence we are talking

about reads:

"The data also justify a continued recom-

! mendation that intake of Lake Michigan salmon

and lake trout be limited to less than one

meal per week or 24 pounds per year."

i [_. LJrbcin
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Humphrey - direct (Feathers tone)

A Right.

Q So the data is more specific than data

for -- Strike that.

The restriction that you referred to just

a minute ago is more limited than just a restriction

on the consumption of Lake Michigan fish. It's

limited to particular species of Lake Michigan fish,

isn't that right?

A Which one are we talking -- Are you talk-

ing about the one that is in existence?

Q No. I am talking about the recommendation

that you set forth in the last sentence of the

paragraph entitled Conclusion in Exhibit 2.

A That sentence refers to lake trout and

s almon.

Q Okay.

A Yes, i t does .

Q Is it your testimony that people senior

to you in your Department decided to strike that

sentence from the final report, or the final draft?

A I am saying that that sentence was stricken

in the final draft. I frankly don't remember exactly

who did it, but -- I am sure it was during the

! heo I_ t^Jrbon
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revising and the draft review by the Department.

These were --

Q When you say "the Department," what are

you talking about?

A The Department of Public Health, Michigan.

Q So the decision to make that excision

from the document was made by your Department?

A Yes. To my recollection that's the

source of the removal of that sentence, yes.

Q Doctor, would you look at Page 3 of

Exhibit 4. Do you have that in front of you?

A Yes .

Q Doctor, do you have any expertise in

analytical chemistry?

A I have a familiarity with it, but that's

not my -- it's not my discipline.

Q Well, part of this project, this 1976

project, was the development of an analytical

technique for the measurement of PCBs in blood,

is that correct?

A Yes .

Q Were you involved in that?

A Not directly, no. Under my supervision

~Reo ! I J-cwn
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Humphrey - direct (Feathers tone)

was the man who heads up the analytical laboratory,

and it was he and his laboratory colleagues who

developed the technique, the analytical technique.

Q I take it you followed the progress that

they made.

A Yes .

Q And you certainly reviewed the steps

they took and the errors they made along the way.

A Certainly the steps they took. Are you

implying they made errors?

Q No. Correct me if I am wrong, but the

portion of this 1976 report describing the develop-

ment of the analytical technique that is attached

to the back of the report suggests that there was

a trial and error process that went on in develop-

ing that technique.

A That is true.

Q And all I am asking is, you followed

that development.

A Yes, I did. And what I am telling you,

I was not a principal in doing that work; others

were .

Have you followed developments in

I veo [_. {_)rban
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Humphrey - direct (Featherstone)

analytical chemistry enough to be familiar with

the general developments in the field?

A Yes .

Q And in particular the developments in

the analytical ability to identify PCBs?

A Yes, in general.

Q Doctor, would you look to the bottom of

Page 3. There is a sentence which reads:

"PCBs were first detected in Great

Lakes fish in 1969 when substances inter-

fering with the analysis of DDT in Coho

salmon samples were determined to be

PCB . "

A That is true.

Q I take it that statement reflected your

opinion and conclusion in 1976.

A It was a review of a piece of literature

that addressed that. It's cited there as reference

No. 3. That is the source of that.

Q Well, have you learned of anything since

1976 that leads you to believe that PCBs were

detected in Great Lakes fish before 1969?

A Not specifically. But I don't really --

TLeo I IJroon
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I have not really been following into the history

background.

Q But insofar as you know, the first iden-

tification of PCBs in Great Lakes fish occurred

in 1969?

A I would prefer to restate that. During

the 1960s. I was citing a specific reference and

established that date. I do not know precisely

when the first PCB was discovered in Lake Michigan

fish. I don't know the date of that. It could

be looked up. I don't have it at hand.

Q But the earliest one you have at hand

is 1969.

A That is certainly the one that I have

at hand. That has been referenced, correct.

Q Doctor, would you agree that the

analytical techniques for identifying PCBs in

samples are tricky?

A Yes, I would.

Q If I read this description of the

efforts that your group went through to develop

an analytical technique for PCBs in blood, I

take it you would agree that it's a very complex

T^e* L U4»n
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Humphrey - direct (Feathers tone)

thing.

A Yes, I would agree.

Q Doctor, would you turn to Page 12.

MR. WHITE: Exhibit 4?

BY MR. FEATHERSTONE:

Q Yes. Exhibit 4.

A Which is Table 3?

Q Yes .

Why is it that in the study that was

conducted in 1974 and 1975 you did not use fish

eaters located near South Haven?

A The answer to that lies in the same reason

we did not use fish eaters located in Algonac.

Those two communities, the cohorts there,

were subjects of an earlier -- were actually

comparison subjects for an earlier study, which was

investigating the contamination of fish with

mercury, over in Lake St. Clair. Algonac was a

community on that lake.

South Haven served as comparison with

respect to being people who ate fish from an

area that did not have mercury .

When this PCB study was initiated, we

Ti I ML,
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Humphrey - direct ( Feathers tone )

were just wrapping up the mercury study, and so we

included in 1973 the South Haven and Algonac people

for comparison purposes. But we did not revisit them

the following year because we had used them in the

previous study, and we elected to go with the

group from Manistee, Ludington and Traverse City,

who had been recruited specifically for this. So

it was an administrative decision.

Q If I have my geography correct, South

Haven is the southernmost of the cities of

Traverse City, Manistee, Ludington and South Haven.

A That is correct. There is a map in here

on Page 9 that shows that.

Q In your report you also state that the

type of species of fish consumed by fisherman in

South Haven tend to be perch and chubs rather than

lake trout and Coho salmon, am I right?

A As I recall, that statement is in there,

yes .

Q Did the fact that people in the South

Haven area catch and consume different types of

Lake Michigan fish than people in Traverse City,

Manistee and Ludington play any role in your

-iea shorthand Reporter
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Humphrey - direct (Feathers tone)

decision to drop South Haven from the study?

A Possibly, to a small effect, to a small

amount.

As I stated a moment ago, they had

originally been components of an earlier study,

and we wanted to continue the study with people

who had been recruited specifically.

We also felt that the information gained

from the South Haven and Algonac people had

sufficed to make the point we wished to make,

as shown on Table 3, during 1973. Our election

to go forward into 1974-75 with more intensive

evaluations, as I reported in this study, we

elected to go with the Ludington, Manistee and

Traverse City people. And the fact that they

were eating the predator species of fish more

intensely than these particular South Haven people

was also possibly a factor, because we were

interested in following people who were consuming

the predator species.

Q Is it fair to state, Doctor, that the

bulk of your conclusions about PCB blood levels

and changes in the PCB levels in the blood are
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largely based on the data you obtained from fish

eaters located in Traverse City, Manistee and

Ludington?

A Well, what was the tail end, the tail

end of his question?

MR. WHITE: Would you read the quetion again,

please.

(The record was read as

requested.)

BY THE WITNESS:

A Yes, I agree with that.

BY MR. FEATHERSTONE:

Q If I get the gist of your report, certainly

one element that plays an important role in deter-

mining the exposure to an individual eating fish

with PCB in it would be the species of fish consumed.

A Yes .

Q It is also your knowledge, Doctor, isn't

it, that predator species of fish like trout and

salmon tend to accumulate higher levels of PCB

than fish like perch and chubs?

A I have seen that reported, yes, I agree.

Q Would you expect from that difference,

I_ l^jrocin
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Doctor, to find that for a group of fish eaters

consuming the same amount of fish, in terms of

pounds, out of Lake Michigan, that fish eaters

consuming perch and chubs would have lower levels

of PCBs in their blood than fish eaters consuming

trout and Coho salmon?

A I don't agree with it exactly how you

have stated it.

Q Am I close?

A You are close.

Q Okay. What change would you make?

A You said something about would reflect --

Would you reread it, I will pick it out.

(The record was read as

requested.)

BY THE WITNESS:

A Okay. The lower levels in their blood.

I would agree with you that I would expect that

they would have lower consumption doses of PCB.

But I can't say for sure that they have lower levels

in the blood.

BY MR. FEATHERSTONE:

Q When you say you can't say for sure, do

orf and Reporter
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you mean you can't say one way or the other?

A I can't predict what the person's blood

level will be unless, you know, all -- What I am

trying to infer is the perch species have less

PCB than the trout species. Therefore, if all you

eat is perch, then I would say you probably

are going to, pound for pound, going to receive

less PCBs than you do if you eat lake trout. Most

people blend. They are not exclusively one or

the other. That confuses it. So then to extend

that statement and say this guy's blood level

will be correspondingly lower, I can't say that

for sure.

Q Let me try a series of questions, and

bear wi th me.

A Okay.

Q Assume, Doctor, that a group of fish

eaters located around South Haven consume, vast

majority, perch and chubs.

A Okay.

Q Assume for the other three cities,

Traverse City, Manistee and Ludington, that the

fish eaters in those areas consume, the vast

"Re* L Ur^n
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majority, trout and salmon, the predator species.

Okay?

A Um-hum.

Q You have to answer audibly.

A Yes .

Q I take it you would expect to find under

those assumptions, and assuming that the people

in South Haven and the people in the other cities

eat the same amount of fish, you would expect to

find the PCB levels in the people in and around

South Haven lower than the PCB levels in the blood

of the people located in and around Traverse City,

Manistee and Ludington.

A In your hypothetical case, yes, assuming

all other things are equal.

Q By "other things -- "

A Occupation, for example.

Q -- you are referring to PCB exposure in

other ways other than eating fish.

A Yes. Because you have capacitor company

workers in South Haven. That could greatly influ-

ence their blood level.

Q Let me change the assumptions a little

L
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bit.

Assume that the fish eaters in and around

South Haven consume perch and chubs to the extent

of 60 to 70 percent of their diet. The balance,

mixture of fish, okay? You have to answer audibly,

Doctor.

A Yes .

Q Assume that the fish eaters in the

Traverse City, Manistee and Ludington area consume

lake trout and salmon to 60 to 70 percent of their

diet, of their fish diet, okay?

A Okay.

Q And assume the balance for those people

a mixture of fish as well.

Further assume that the people in -- the

fish eaters in South Haven consume the same poundage

of fish, or roughly the same poundage of fish as

the people in the Ludington, Manistee and Traverse

City area, okay?

A Okay.

Q Under those assumptions would you expect

to find the PCB levels in the blood of the people

in South Haven lower than the PCB levels in the

rd |<eoorter
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blood of the people catching and eating fish in

Traverse City, Manistee and Ludington?

A That's a long question.

Q Did you follow it?

A Yes.

Your hypothesis is that people in one

community have 60 percent?

Q My hypothesis basically is, Doctor,

that in one community people are eating, in the

main, fish with a lower level of PCBs than fish

eaters in another community.

A Okay.

Q The question is, again, that would you

expect the people eating the perch and chubs in

the main in South Haven to have lower PCB levels

in their blood than fish eaters located in Traverse

i City, Manistee and Ludington?

A I would expect the contribution of PCBs

in their blood to be less in the community where

they are eating the fish with the lower amounts.

Q In my example in South Haven.

A Yes .

Q When you say contribution, you mean the
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PCBs that are attributable to the ingestion of

fish, or consumption of fish.

A Yes .

Q So if we assume that the PCS exposure

is only through the consumption of fish, with

that additional assumption you would expect to

find the PCB levels in the blood of the people

of South Haven lower than the PCB levels in the

blood of the fish eaters in Manistee, Traverse

City and Ludington?

A Under those assumptions in these hypo-

thetical situations, yes, assuming one thing that

hasn't been stated. And that is that these fish

are all falling in the stated ranged of PCB

contamination. Your assumptions have not covered --

Q When you say stated ranges, you mean the

levels as shown in your 1976 report?

A The averages that are shown in the 1976

report. All those averages have ranges.

For example, we have seen lake trout

that are not very highly contaminated, and we have

seen lake trout that are highly contaminated. The

same is true for the pan fish. Not every perch
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obtained in South Haven is going to be at the median

level of PCB. Some are higher, some are lower.

j Those are all ranges.

So one of the assumptions that must be

placed in your hypothetical situation is that we

are assuming these trends or these relationships

on the basis that the fish are static, that they

are at certain levels.

Q Well, wouldn't your answer be the same,

Doctor, if we assumed that the PCB levels in the

various species moved up and down, but maintained

the same relative proportion?

A Yes .

Q So for instance, if we had declining

PCB levels, but in perch the level, the new

level, the new lower level was the same proportion

to the new lower level for trout as existed in the

older -- in the higher levels, your answers would

be the same?

A Yes .

Q Doctor, would you look at Appendix A

for a second, to your Exhibit 4. It's on Page 60.

A Yes .
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MR. FEATHERSTONE: Off the record.

(Discussion had off the record.)

BY MR. FEATHERSTONE:

Q Appendix A sets out the PCB levels in the

blood of the specimens you collected.

A Yes .

Q In doing the blood analysis for PCBs , I

take it the analytical chemist was to determine

total PCB levels, is that right?

A Yes, that is correct.

Q I notice that the total PCB levels are

made up in each case of PCB 1254 and PCB 1260, is

that right?

A That is correct.

Q Is it also accurate that wherever you use

the word PCB, the acronym PCB in discussing your

results and your data, you are referring to either

PCB 1254 or PCB 1260?

A No. I am referring to total PCB.

Q Total PCB in the blood.

A Yes .

Q Which, since I am pretty sure I did my

math correctly, was made up of either 1254 or 1260.

I r\eo I _ .
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A The way you stated it, no.

Q All right.

A Do we need an explanation?

Q I think so.

MR. WHITE: Would you explain it.

BY THE WITNESS:

A As you stated and I agreed earlier, PCB

analyses are tricky, from an analytical and chemical

sense. PCB is a mixture. To imply our subjects

had only 1254 and 1260 in their blood is wrong.

The convention selected for determining PCB

levels chose to measure total PCB as defined by

adding the collection of mixture peaks under 1254

and under 1260. This ignores the detailed evalua-

tion of other PCBs that might be present in the

blood.

That is why I have trouble when you ask

me to agree that 1254 and 1260 are the sole PCBs
ti
' in the blood of these people.

BY MR. FEATHERSTONE:

Q I will rephrase the question.

A Our convention was total PCB as defined

by measuring peaks, summating the peaks under

I ree> \_ (^rocm
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1254 and 1260.

Q Did your people look for PCB 1242 or

PCB 1248 or any other PCB other than 1254 or 1260?

A No, they did not specifically.

Q Were they instructed not to look for

those PCBs?

A No, they were not instructed not to

look for the others .

Q Were they instructed to look only for

PCB 1254 or 1260?

A No, they were not instructed only to

I look at 1254 or 1260.

Q So if one of your analytical chemists

found 1242 or 1248, he could have reported it back

to you .

A He could have done so.

Q Did any of them?

A They did not evaluate the data in that

manner, so it wasn't done.

Q Who decided to look only for 1254 or

1260 -- strike that.

Who decided --

Would you read back his answer, please.

Reporter
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(The record was read as

requested.)

BY MR. FEATHERSTONE:

Q When you say they did not evaluate the

data in that manner, what do you mean by that?

A In the report is a section which discusses

the analytical techniques, or the analytical work.

The instructions to the chemical laboratory were

to choose an analytical procedure. That was

I their specific instruction. Irrespective of any

of the specific aroclore , our interest was to

measure total PCBs.

As I tried to explain a few moments

ago, there are several conventions by which you

can arrive at the total. The convention that

was chosen is described in here. It was primarily

a combination of choosing a technique that was

expeditious insofar as laboratory turn-around time

and techniques that could be repeated and were

accurate.

Q When you say accurate, I take it you do

not mean to imply that your analytical chemists

mis-identified which PCBs were in the blood?

T^ L I
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A No, I do not mean to infer that they

mis-identified.

What I do mean to infer is when you

choose a convention that we are going to judge

PCB on the measure of measuring all the collection

of peaks defined as 1254, and all the collection

of peaks identified as 1260, by choosing that

convention, you necessarily ignore some of the

precision that might pluck out the 1248 component

or the other components. Because when you choose

this convention, this array of peaks, some of

those peaks are 1242 peaks, but you are not

quantitating them as 1242.

Q Were you involved --

A We have a problem here, because this is

a very complicated analytical procedure.

Q Well, were you involved in the decision

to use the convention, as you used the term, of

using PCB 1254 and PCB 1264 for the purposes

of identifying the PCBs in the blood?

A Not specifically, because the assignment

was given to the chemists, and they experiment

with different techniques, and they came up with
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a recommended technique, and I agreed that was the

one to go with.

Q Was it your understanding from the tech-

nique that they recommended, that the reason they

recommended using PCB 1254 and PCB 1260 as the

convention for identifying the PCBs in the blood,

was because the blood was made up, to the extent

it had PCBs, they were PCBs 1254 and 1260?

A No. I think the real reason behind that

was that 1254 is commonly reported in fish. If

you are receiving an exposure from fish, you would

naturally want to look for that. Or, to restate it,

1254 is apparently the more common PCB that is found

in the fish. So that did establish a background as

to a starting point.

Q Well, what I am driving at, Doctor, is

you don't mean to suggest that if there had been

significant quantities of PCB 1242 or 1248 in

the blood that the analytical chemists would have

chosen a convention for identifying the PCB that

would have resulted in an improper identification

of 1242 and 1248 as 1254 and 1260?

A No, I don't mean to infer that. I think --
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the analytical technique workup was accomplished

before the blood collections from the people were

done. So that we -- I think you were inferring

that we knew what would be in the blood, so we

chose that technique.

Q Not at all, Doctor. What I am asking

is -- Let me ask it this way, because I don't

mean to, at this stage, anyway, cast any aspersions.

A Okay.

Q My question is simply this: I take it

the fact that your Appendix A does not report levels

of PCB 1242 and 1248 in the blood means that there

were not significant quantities of those two PCBs

in the blood that you took as specimens for analysis.

A I'd agree with that.

Q To take it one step further, I take it

that since the levels of those particular PCBs,

I am referring to 1242 and 1248, were not signif-

icant, it was not thought to be important from the

point of view of evaluating -- or point of view

of conducting this project to break out those

PCBs if they were in fact in the blood.

A Yes, I agree with that.
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Q Doctor, are you familiar with the reports

that show that PCBs with five or fewer chlorine

atoms in a molecule are metabolized by humans?

A Five or fewer?

Q

A

Yes .

Yes .

Q Are you aware that many people in the

scientific community have expressed the opinion

that PCBs with five or fewer chlorine atoms per

molecule are relatively readily metabolized by

humans ?

A Could you rephrase the question. I am

having trouble with your reference to humans.

Q Well, let me try it this way. Do you

agree with this statement:

"The tissues from animals and man con-

taining PCBs from environmental exposure have

patterns resembling those of PCB mixtures

with more than 50 percent chlorination."

Let's stop there. Do you understand that

to mean generally the patterns are 1254 or above?

A Urn-hum.

You have to say yes.

L Uro<an
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A Yes .

Q Continuing with the statement:

"This observation has led to the general

belief that the less chlorinated components

are more readily metabolized."

Do you agree with that statement?

A Yes, I do.

Q When that statement uses the phrase,

"less chlorinated components," do you understand

that to mean aroclor or PCB 1242 and 1248 and

others that are lower?

A No, I don't necessarily, because these

are mixtures. And PCB 1242 will have as a component

of the mixture highly chlorinated forms.

Q But very few.

A Less, yes, a smaller quantity, a smaller

percentage of the total. That in fact 1242 tends

to be, the greater percentage is 40 percent

chlorination.

Q Which are readily metabolized, is that

right?

A And the lower the chlorination, and I

don't know the cutoff point, the lower the chlorination,
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the more readily these materials are metabolized.

Earlier you stated something about a penta.

Q I didn't say anything about a penta.

But let me go on to the next question.

A I interpreted one of your things, the

question to refer to the five chlorine atoms, which

would be penta.

MR. WHITE: Yes.

BY THE WITNESS:

A The point is yes, the lower chlorinated

forms are more readily metabolized. The higher
f
i

chlorinated forms are more readily stored. I can't

tell you exactly what the cutoff point is.

BY MR. FEATHERSTONE:

Q Doctor, would you agree that the fact that

the blood specimens which you found in this 1976

study had insignificant levels of PCB 1242 and 1248

suggests that those PCBs are metabolized?

A No, I don't agree with that.

Q How do you explain the absence, Doctor?

A They may not have been exposed to those

PCBs .

Again, I have to repeat, though, because

I • eo !_ LJrDan
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the data in the report is reported as 1254 plus

1260 equalling total, does not infer that 1242

or 1248 or any other aroclor is absent. It merely

infers that there was a convention selected for

quantitating total PCB, and that method identified

PCB present as 1254 and 1260 and summated them.

Q We continue to battle about this, Doctor.

But the fact is that, as you admitted, that the

convention was hopefully as accurate as you could

get it.

A That's right. That is true.

Q I don't want to debate that point any-

more .

Doctor, in your report you used the

phrase body burden.

A Yes .

Q First of all, by the phrase body burden,

you don't mean to suggest any health problems, do

you?

A Body burden is a term that is used to

express quantity of a contaminant in an organism.

Q Could you answer my question, please,

Doctor.
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MR. WHITE: Read back the question.

THE WITNESS: I am sorry.

(The record was read as

reques ted.)

BY THE WITNESS :

A NO.

BY MR. FEATHERSTONE:

Q Doctor, the PCB levels in the blood you

measured, do those measurements permit you to

determine the body burden of PCBs?

A No, not by themselves.

Q I take it by that you mean that you would

need to know or take measurements of the PCB levels

in adipose tissue, for instance?

A Yes. What I mean by that response was

they can be used to estimate. But if you want to

know precisely, you have to take other tissue

specimens and test them, yes.

Q You did not do that, is that correct,

in your 1976 study?

A I did not do what?

Q Test adipose tissue or these other

specimens that you would have to take in order to
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determine body burden?

A We did not test adipose. We did test a

breast milk, and we were able to estimate body

burdens on the basis of blood values, but we

could not state the exact body burden.

Q Doctor, were you able to determine --

Strike that. We will get to that in a minute.

You stated that you took a sample of

breast milk.

A Yes .

Q You took one, is that correct?

A That is correct.

Q Do you consider that a statistically

significant sampling?

A No , I don1t.

Q I take it you don't mean to suggest that

you were able to estimate body burden by comparing

the blood level of that women with the PCB levels

in her mi Ik.

A No, I do not.

j Q Doctor, do you have any idea how high the
i
I PCB levels in human blood must be before that

individual experiences some health problems?
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A No, I don't, exactly. But I do have

references from the literature which can give some

approximations, and those are stated in the report.

Q Where are they? You are looking at

Exhibit 4, first of all?

A I am looking at Exhibit 4 at Page 35,

where, for example, in the third paragraph on

Page 35 of Exhibit 4 we talk about maximum allow-

able ingestion. I am referencing Reference No. 8,

which as I recall is an FDA document, yes, from

the Federal Register. We talk there about estimates

as to what are representative maximum allowable

doses. As the paragraph continues, there are

further discussions specific to your question.

Q Doctor, my question specifically is

at what level of PCS in the blood will a human

experience health problems?

A I can't answer that. I don't know.

Q Doctor, at what level of PCB in adipose

tissue will a human experience health problems?

A I can't answer that, either. I don't

know.

Doctor, would you please turn to Page 25
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of Exhibit 4. At the end of the first full para-

graph on Page 25 this sentence appears:

"It appears that an additional exposure

through consumption of contaminated fish,

even in small amounts, contributes to the

existing body burden of PCS in humans."

Do you see that sentence?

A Yes, I do.

Q Doctor, I take it you were making that

statement only on the basis of the PCB levels in

the blood that you measured?

A That is correct.

Q You testified earlier that the PCB levels

in the blood are at best an estimate of body burden.

A That is correct.

Q Doctor, would you turn to the Summary of

Findings at the beginning, and keep your hand also

on Page 25, so you can find that. Would you look at

Finding No. 7.

A Okay.

Q It reads:

"The level of PCB found in the blood of

participants did not change significantly from

|<eporter
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year to year, nor did it diminish significantly

when fish consumption was eliminated for up

to nine months."

Have you changed that finding in any way

since 1976?

A Yes, I believe we have.

Q Well, the change that you believe you

have made, is that on the basis of a re-evaluation

of the data?

A No.

Q So I take it any change that you would

want to make to Finding No. 7 in Exhibit 4 is

based on information you have obtained since 1976?

A Yes .

Q So let me take this as the first question.

I take it Finding No. 7 still states your opinion as

to what your data taken in the 1973 to 1975 period

establishes ?

A Yes, it does .

Q Now, the information that you have that

leads you to believe that perhaps that is not an

accurate statement on the whole, outside of your

project -- First of all, is this a correct
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interpretation of your answer?

A I am sorry.

Would you read what he just said back.

(The record was read as

regues ted.)

BY MR. FEATHERSTONE:

Q I will start over again. You testified

you have received some information since 1976 that

leads you to believe that Finding No. 7 taken out-

side the confines of the 1976 report and study

would lead you to change that finding, is that

correct?

A Yes .

Q How would you like to change that finding?

A Okay. The finding No. 7 states: "did not

change significantly from year to year." The data

that I am thinking of is the data that is evolving

out of the current investigation, which my opinion

is going to show that there is a gradual increase

over time.

This statement No. 7 infers that from

year to year there is no change. Although there

is a statement farther on that implies that there

Reporter
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is relationship between exposure and PCB levels --

No. 7 -- No. 7 states that there is no change from

year to year. I believe the data we are accumulating

is probably going to indicate that there is change

over time. So that's why I answered your question

in that manner.

Q I asked you earlier about whether you

were ready to express any conclusions with respect

to the data you are presently gathering in your

present project for the Federal Government. Do

you remember that?

A Yes. And I said no.

Q I take it you are unwilling to state a

conclusion that your data shows PCB levels increase.

A At this time, sitting here this hour, no,

I am not ready to state a conclusion. I was giving

you my impression. I believe your question was

framed, do you have any reason to believe that

Item No. 7 is going to change. And I tried to

indicate to you yes, I think it will.

Q Doctor, are you aware of -- I will get

to that in a minute. Strike that.

First of all, in the context of your
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1976 report and findings, how do you reconcile the

Finding No. 7 in which you state, in essence, that

the PCB levels in the blood of the fish eaters does

not change from year to year with the statement on

Page 25 that reads: "It appears that an additional

exposure to consumption of contaminated fish, even

in small amounts, contributes to the existing

body burden of PCB in humans"?

A Item No. 7 is a summary of one of the

hypotheses which we were trying to test. The

hypothesis was that the PCB levels are going to

change from year to year. Actually, that they
«

are going to fall off on the off-season, when

they are not eating fish.

That, in fact, was not borne out by the

data. The data, though, however, does show a

definite correlation between time of having been

exposed to the Great Lakes fish and quantity of

fish eaten with PCB levels.

Therefore, in the text, the statement,

which is an opinion, that length of exposure or

extent of exposure is going to contribute to body

burdens, as measured by blood levels.

L
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Q Well, Doctor, first of all, you are not

suggesting that Finding No. 7 in Exhibit 4 is a

hypothes is.

A No, I am not.

Q It is a finding.

A That is correct.

Q Now, turn to Page 26. Do you see in the

middle of the page, beginning, "No annual variation..."

A Yes .

Q The first two sentences:

"No annual variation in PCB levels in

humans could be demonstrated. The mean PCB

values for the control and exposed groups did

not appear to change markedly from year to

year ..."

A That is correct.

Q I take it that is a conclusion based on

the data you gathered.

A And that's --

Q Am I right?

A Yes .

Q Now, I take it that also means that looking

at the exposed participants, as you described them,

I <^e& L {jrban
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Humphrey - direct ( Feathers tone )

those are the fish eaters.

A Yes .

Q People that you studied who consumed

large amounts of fish in 1973, in 1974 and 1975,

had the same PCB levels in their blood, is that

right?

A Their blood levels as groups were not

statistically significantly different.

Q Which means that you didn't find

statistically significant increase or decrease in

thos e levels .

A That is correct.

Q Which further means that you could not

conclude from your data that the PCB levels changed

from year to year.

A One year to the next.

Q Right.

A We could not conclude there was a signif-

icant change from one year to the next.

Q Now, how do you reconcile that conclu-

sion with your broader statement that additional

exposure through consumption of contaminated fish,

to use your words, even in small amounts, to use

I neo I _ . [_Jroem
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Humphrey - direct ( Feathers tone)

your words, contributes to the existing body burden

of PCBs in humans?

A All right. That takes into consideration

the fact that the exposed group had higher levels

than the intermediate or the comparison group, and

it didn't matter which year you looked at. There

was a consistent pattern that those who were

labeled as exposed had higher levels than those

labeled as having lesser exposure.

That also takes into consideration the

fact that we found, when we looked at people who

had no fish exposure versus those who had just a

very small amount, that there was a significant

difference in PCB levels, which is Table 9. And

that takes into consideration the fact that when

you look at the table that appears back here

further, which is Table 15, where the people

are arrayed by length of time of eating Great

Lakes fish, there is a relationship with PCB.

That is what contributes to the statement on Page 25

that you are referring to.

Q The statement on Page 25 where you say,

"additional exposure through consumption of

I nea [_. Urban
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Humphrey - direct (Featherstone)

contaminated fish, even in small amounts, contributes

to the existing body burden. . ." I take it by

"contributes to the existing body burden" you mean

increases it?

A Yes .

Q Which means higher PCB levels.

A Yes .

Q But isn't it a fact that when you look at

your data for the people who eat a lot of Great

Lakes fish, what you found was that the additional

consumption did not increase PCB levels in the

blood, and that's why --

A I don't agree with that.

Q -- you make the statement that the mean

PCB values for the control and exposed groups did

not appear to change markedly from year to year.

A I don't agree with that.

Q Well, let me try it this way, Doctor.

You will agree that the mean PCB levels in your

exposed groups did not statistically change --

Strike that.

You will agree that the mean PCB levels

in the blood of your exposed group did not change

T1 I MLI r>e0 I_• \_)rt>an
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Humphrey - direct (Featherstone)

in any statistically significant way from year to

year during the years of your study.

A That is correct.

Q What that means is that any increase

that there was during that period of time you

could not attribute to consumption of Great Lakes

fish, with any degree of confidence.

A No, I am not agreeing with that.

Q Well, Doctor, you run a statistical

test to data in order to determine your level of

confidence, don't you, that the results are

explained by a particular variable, am I right?

A Yes .

Q In this case the particular variable is

PCS, is that right?

A Yes .

Q The particular variable is the consump-

tion of Great Lakes fish, isn't it?

A Yes .

Q The thing you are trying to explain are

the PCB levels in the blood, isn't that right?

A Yes .

Q When you determine that the PCB levels

I "eei i _ .

C,*7"-'
c.

Reporter

e Street



116

Humphrey - direct (Feathers tone)

in the blood do not change in any statistically

significant way --

A For the group.

Q -- for the group you are studying --

A Average for the group.

Q -- with an increased consumption of Great

Lakes fish, where does that lead you?

A I don't agree with the last few words.

Increased consumption implies that they increased

their intake of fish to greater quantity, and there

was no change. That is not what the data says.

Q What the data says is if you take one

of your fish eaters --

A A single person.

Q No, no. Let's start over again. Let's

take your group of exposed persons.

A Okay.

Q Those are the people who eat fish, Lake

Michigan fish in large quantities, right?

A Yes .

Q Now, what you found was if you took that

group and measured the PCB levels in the blood on

year one, year 1973 or 1974, that PCB levels did

I neo |_. LJ rtxan
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Humphrey - direct (Feathers tone)

not change with the consumption in the following

years of your study, is that right?

A That is where I am having trouble.

Q Yes?

A The consumption may have changed in

the following years, and that's why I don't agree

when you imply that the consumption was rising,

but the blood levels weren't.

Q Go back to Finding No. 7. We will be here

forever. I am going to get to the bottom of this.

Finding No. 7 reads: "The level of

PCB found in the blood of participants ..." Stop

there. The word "participants," who are we talking

about?

A The study group.

Q The exposed group?

A Participants I would interpret to mean

everybody.

Q Including exposed group?

A Yes .

Q Which are the large consumers of Lake

Michigan fish?

A Yes .

Q Yes?
" v: ' CL ' ' n _L^e^ti e^ ^nortn^ncJ KeooHisr
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, 118.

A Yes .

Q Reading on: "The level of PCS found in

the blood of participants did not change signif-

icantly. . ." Stop there. When you use the

word "significantly," what did you mean?

A That implies that there could have been

change, but it was not statistically significant.

Q In other words, you couldn't attribute

any change in the PCB levels to the consumption

of Great Lakes or Lake Michigan fish.

A That is not what that statement says.

The statement says if you measure participants

on one year, you measure the same participants

the next year, it did not change significantly.

That is what the statement says.

Q In other words, the additional consump-

tion represented by consuming fish in the second

year didn't increase the PCB levels in the blood

in any measurable way.

A For the groups.

Q Am I right?

A Didn't produce a significant change

the following year, I would agree.
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Humphrey - direct (Featherstone)

MR. WHITE: Significant as opposed to measureable.

THE WITNESS: Yes.

BY MR. FEATHERSTONE:

Q When you use the term "significant," it

means that you could not -- Strike that.

Is it fair to say that any change that

you did observe in the PCB levels in the blood of

the exposed group, any such change you could not

attribute to one additional year of consumption

of Lake Michigan fish.

MR. WHITE: You want the question read back?

THE WITNESS: Read the question back, please.

(The record was read as

requested.)

BY THE WITNESS:

A I can't agree with that. I am sorry.

MR. FEATHERSTONE: Off the record.

(Discussion off the record.)

BY MR. FEATHERSTONE:

Q Doctor, let's look at Table 8.

A Okay.

Q Let's try it this way. Look in the part

of the table that is headnoted, "Mean Total PCB

| neo I _ . Urbd
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Humphrey - direct (Feathers tone)

Value (PPM) 1973."

A Yes .

Q Look in the column for that year that

relates to Exposed. Do you see that?

A Yes .

Q Those are the large consumers of Lake

Michigan fish.

A Yes .

Q The mean PCB level in the blood of

those individuals was .073 parts per million, is

that correct?

A For the entire group averaged, yes.

Q Take a look at the table for 1974,

right next to it.

A Yes .

Q Looking for the same group, the exposed

group.

A Yes .

Q The mean total PCB value in parts per

million for that group in 1974 was .075.

A Yes .

Q So the mean value increased from .073 to

, .075, is that correct?
1
|
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Humphrey - direct (Feathers tone)

Q That is from 1973 to 1974.

A Which is a one-year span, yes.

Q During that additional one year, 1973

to 1974, these people were eating Lake Michigan

fish, is that correct?

A Yes, they were.

Q Now, isn't it a fact that you could not

attribute that increase from .073 to .075 to the

one additional year consumption of Lake Michigan

fish?

A I don't agree with that.

Q All right. Where in the report do you

explain this increase?

A It's in the text on Page 26. But your

question --

Q Page 26. Point it out to me, please.

In fact, read it.

A "No annual variation in PCB levels in

humans could be demonstrated. The mean PCB values

for the control and exposed groups did not appear

to change markedly from year to year. The exposed

group included individuals . . . " so on and so

forth.
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Humphrey - direct ( Feathers tone )

Here is the sentence:

"Considering these individual variations

in PCB exposure the similarity of the annual

mean values strongly suggest that PCB levels

in exposed persons as a group do not change

significantly from year to year."

But I will not agree that there is no

change .

Q Doctor, my question didn't ask whether

.073 is different from .075. My question was that

increase from .073 to .075 you could not attribute

to the one additional year's worth of consumption

of Lake Michigan fish.

A That's not the way you asked your question.

The question was the negative side of that. That I

could not attribute it to the PCB exposure. And

that's what I couldn't agree with.

Q Well, doctor, let me try it again this

way .

Your data shows a slight increase in the

mean level of PCBs in the blood of the exposed

group for 1973 to 1974, is that correct?

A I agree .
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Humphrey - direct (Featherstone)

Q That slight increase you attempted to

explain through statistical means, is that correct?

A Yes .

Q And you were unable to do so, is that

correct?

A Well, we were able to do that, yes.

Q Well, you were unable to attribute that

slight increase in the mean PCB levels to any

particular variable, is that right?

A We were unable to establish the signif-

icance of that change to any variable.

Q Which means you were unable to point

to a particular variable and say that the change

in that variable caused the change in the mean

PCB levels in the blood, isn't that right?

A No, that is not right.

Q Doctor, when you went into this project

in 1973, did you expect to find that PCB levels

in the blood would decrease as consumption of

Lake Michigan fish decreased?

A No.

Q Did you expect to find a decrease in the

PCB levels in the blood of individuals who had been

T^e, L IJrtan
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Humphrey - direct (Feathers tone)

consuming Lake Michigan fish, and then stopped

doing so for a period of time?

A Yes. We expected that might occur.

Q Did you expect to see a decrease in the

PCB levels in the blood of fisherman who ate less

fish or on a less regular basis?

A We had no expectations there. We

didn ' t know.

Q Doctor, what is your explanation for

your data which shows no decrease in the PCB levels

in the blood when consumption of Lake Michigan fish

is halted?

A The questionis what is my explanation

for that?

Q Yes .

A My explanation is that the elimination

of PCBs from the body, as expressed by blood levels,

is very slow. Therefore, the blood level doesn't

diminish.

Q You phrased that very carefully, does

that suggest that there may be PCB elimination from

| the blood which you can't depict by looking onlv
I

at PCB levels in the blood?I
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Humphrey - direct (Featherstone)

A No. That is intended to mean I don't know

everything there is to know about PCB elimination.

Q So there might have been PCB elimination

from the body, but you couldn't measure it in the

blood, is that correct?

A That is correct.

Q So your failure to see any decrease in

the PCB levels during this period of abstinence

does not lead you to conclude that there was no

excretion of PCBs from these humans?

A That is correct.

Q Doctor, do you follow reports on studies

performed on workers' occupationally exposed to

PCBs?

A I have seen reports on occupational

exposures.

Q The question is, do you follow that

body of literature?

A No .

Q So I take it you are unable to express

any conclusions that you as a doctor would put any

great degree of significance in on what the occu-

pational data shows.
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Humphrey - direct (Featherstone)

A All I can say is that I am aware of some

of the occupational data. I am aware of some of

the studies. I have opinions as to what some of it

means . But am I expert in occupational medicine?

No.

Q Well, do you consider yourself an expert

on what the studies done in the occupational

context with respect to PCBs show?

A As I stated, I am familiar with some of

them. I don't know if I know the full body of

literature in the area. But I am familiar with

some of them, yes.

Q Are you aware that there have been a

number of studies that have shown that if the

PCB exposure in the occupational context is

terminated, that PCB levels in the blood fall

rather swiftly?

A Yes, I am aware of that.

Q And rather dramatically as well.

A I can't recall well enough if it's

dramatic. But I will agree with you that the

blood levels fall.

Q Well, you will also agree with me that
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Humphrey - direct (Feathers tone)

they fall significantly.

A Yes .

Q Are you aware that in these studies

summarizing work done on workers exposed occu-

pationally to PCBs, that when the PCB exposure

is terminated the PCB levels in tissue fall?

A Yes .

Q And they fall significantly.

A I am not sure. I can't -- I am not sure

if I can agree with your term "significantly."

Q Do you know by how much they fall,

according to the literature?

A No, I can't quote that to you, no.

Q Well, can you tell me about it, if you

can't quote it to me.

A My impression is that when exposure

ceases there is a reduction of body burden. But

I can't tell you exactly what that rate is.

Q Doctor, turn to Page 25 of your report,

please. Exhibit 4. The beginning of the last

paragraph reads : "A substantial exposure to

contaminated fish makes a highly significant

contribution to the PCB body burden. A comparison
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Humphrey - direct (Feathers tone)

of PCB blood values for exposed persons (those who

consumed 24 or more pounds of Lake Michigan fish

per year) in the four communities bordering the

lake were compared to the blood values for the

zero consumption controls."

Did you make any, or attempt to make

any correlation with respect to subgroups of

those who consumed 24 or more pounds of Lake

Michigan fish per year?

A What do you mean by subgroups?

Q Did you make any attempt to compare the

PCB levels of persons who eat 24 to 30 pounds of

fish per year with those who eat say 50 to 80

pounds of fish per year?

A Specifically, no, we did not.

Q Why not?

A That was covered in the general scatter

plots and tables which compared pound of fish

consumed per year versus PCB values. I believe

that comparison on small subgroups was not done

on the advice of the statisticians, because the

numbers were too small. The numbers of the

subjects were too small to carry that out, to
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Humphrey - direct (Feathers tone)

segregate it in that way.

Q So I take it you don't know whether the

PCB levels in the blood of those fish eaters 'who

consumed 40 or more pounds of fish per year were

greater than the mean PCB value or level in the

blood of those who consumed 24 to 40 pounds of

Lake Michigan fish per year?

A No. I know that. Figure 3 and 4 address

that.

Q What pages?

A Page 23 and 24, as well as the corres-

ponding tables on data which I believe are Tables

4, 5, and 6, where we have -- In Tables 4, 5, and

6, that would be Document 4, Page 18 through 22,

the people are arrayed low to high, according to

fish consumption, and their data for PCB blood

values for the different times that were taken

are arrayed there. So yes, the data is there.

It can be picked out.

The way it was displayed was on Page 23

and 4 where we plotted pounds of fish consumed

per year versus blood PCB, and then transformed

that on Page 24 to a natural log plot, acknowledging

I
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Humphrey - direct (Featherstone)

that at any given fish consumption amount you will

have a large variation in blood levels. And the

text talks about that.

Q Well, the difference in the blood levels

between some group consuming 40 or more pounds of

Lake Michigan fish per year, that blood level as

compared to the blood level of persons consuming

24 to 40 pounds of fish per year, you said there

was no statistical test run on that difference.

A That split was not made, that is correct

Q Any split like that?

A No. The split that was chosen is as

is shown here, and that was basically exposed

people.

Q Which are 24 or more pounds of fish

per year.

A Versus the unexposed people, which

were either zero or zero to six pounds.

Q So is it fair to say that you cannot

state whether the difference in the PCB levels

in the blood of various groups above 24 pounds

of fish consumed per year is attributable to

the increase in fish consumption?
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Humphrey - direct (Feathers tone)

A Yes, I can say that.

Q How can you say that if no statistical

test was run?

A It was. The fish consumption from 24

pounds up was correlated with the PCB levels in

the blood, and there was a statistically significant

correlation relationship between quantity eaten and

blood level. And that's stated in the text.

Q Then you did in fact run a statistical

test on it?

A Yes. But we did not segregate it as

you described.

Q Doctor, in this 1976 study you gave the

fish eaters logs in which to record how much fish

they consumed.

A That is correct.

Q Did you find that any of the people you

studied didn't regularly fill out their logs?

A Yes, we did.

Q Did you find that in order to complete

the logs you had to go back and have them shake

their memories as to when they consumed fish and

when they did not, to make the entries?
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Humphrey - direct (Feathers tone)

A No. The logs were received as prepared

They weren't modified after they were turned in.

Q Well, in your data that you say shows

that PCB levels in the blood did not decline in

the period of abstinence, is it possible, Doctor,

that these people who claimed that they were

abstaining from eating Lake Michigan fish did

in fact consume fish during that period?

A That is possible, yes.

Q Do you, Doctor, feel that happened in

some cases?

A It may have, in some. My impression

is that for the group as a whole who participated

in that part, it did not happen. But I can't

g uarantee i t.

Q But if it happened in individual circum-

stances, that would tend to throw off your data.

A Only if it happened in a sufficient

number of circumstances would it have thrown off

the statistics.

Q You can't tell me whether it did or did

not happen in sufficient numbers or instances?

A No. I am telling you I doubt that it
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Humphrey - direct (Feathers tone)

happened in sufficient numbers.

Q We have no guarantee of that.

A I can't prove it.

Q Doctor, how do you explain an increase

in the PCS levels in the blood during the period

of abstinence from Lake Michigan fish?

A I explained that partially to the

variation in levels seen when you sample more

than once, that natural variation. Also, we

don't fully understand the mechanism of the entry

and removal of PCBs from the blood. So there may

be other compound factors that could influence a

blood level at any given moment.

Q So let me take Point No. 1. What you

are suggesting is that because the method of

analysis or measurement of PCB in the blood is

so sensitive and tricky that there may be analytical

variations.

A There is always some degree of

analytical variations, yes. Our technique was

selected to try to minimize that.

Q Doctor, turn to Page 31 of Exhibit 4.

A Okay.
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Q The last sentence of the only complete

paragraph on the page reads :

"Thus, an evaluation of the half-life of

the concentration of PCBs in humans could not

be made within an abstinence period of 90

to 278 days."

A I see that.

Q Now, the PCBs in humans that you are

referring to there are the 1254 and 1260 PCBs that

you measured in the blood, is that right?

A Correct. The total PCB is measured by

our selected analytical convention.

Q That sentence does not deal with PCBs

1242 and 1248 specifically.

A Specifically it does not.

Q Doctor, what conclusion for human health

do you make from your finding that, "An evaluation

of the half-life of the concentration of PCBs in

humans could not be made within an abstinence

period of 90 to 278 days"?

A You are asking for what my opinion of

what that means?

Q In terms of human health.
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Humphrey - direct (Feathers tone)

A In terms of human health, I don't know.

MR. FEATHERSTONE: Would you read back the

question. I want to make sure I have it in the

present tense.

(The record was read by the

reporter as requested.)

BY MR. FEATHERSTONE:

Q You just testified that you simply don't

know what that means for human health, is that

correct?

A I said I cannot make a conclusion on

what it means.

Q Do you have an opinion, within a reason-

able degree of medical certainty, what that means

for human health?

A For human health?

Q Right.

A I still don't know.

Q I take it you still don't know what

that means for any person who consumes Lake Michigan

fish with PCBs, in terms of human health?

A Would you put the whole -- The inability

to evaluate the half-life, and I don't know what

I ^ea I_
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that will mean for any person who consumes fish,

is that the line we are still --

Q No. That doesn't matter. Just leave it

where it is.

From your 1976 study did you reach any

conclusion about the types of PCBs in human tissue

other than blood? I am talking about the tissue

of the people eating fish that you studied.

A The only type of specimen we tested other

than blood was a breast milk.

Q What particular PCBs did you find in

the breast milk?

A I believe the breast milk was tested

by the same analytical convention as the blood,

which would mean we evaluated the total PCB as

quantity 1254 and 1260.

Q So you didn't find any PCB 1242 or

1248 in that sample of milk, breast milk.

A They were not specifically sought or

quantitated.

Q So you didn't find any.

A Yes, that would be correct. We didn't

find anv.
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Q Page 32, Doctor. Your study shows, doesn't

it, that most of the PCBs in fish are concentrated

in parts of the fish not eaten by humans?

A No, I don't agree with that.

Q Well, Doctor, how else do you explain

the significant difference between the PCB levels

in the portions of the fish consumed by humans

in your study and the PCB levels in the fish

swimming around in Lake Michigan?

A The PCB levels in fish consumed by our

participants had been prepared and cooked for

consumption. I acknowledge there is a difference

in the PCB level of fish that entered their mouth

as opposed to the level in the fish swimming. But

I don't know. I don't know which. I don't know

exactly why the difference in between. We speculate

in the text as to several possibilities.

Q What you are saying is you don't know

whether the reduction in the PCB levels in the

edible portion of the fish were due to the trimming

away of the fat or cooking of the fish?

A Yes .

Q But you would agree that the difference

TU L U-Ln
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you measured between the PCS levels in what humans

eat and the PCB levels in the whole fish themselves

are markedly different.

A Yes .

Q I ran some calculations on your data,

Doctor, and I found that the PCB concentration of

that portion of the fish actually consumed by the

people in your study was about 15 to 20 percent

of the total PCBs in the whole fish.

A You mean, your calculation, the cooked

portion versus the original?

Q Yes .

A I haven't made that calculation myself,

but it's definitely lower, yes.

Q Would you agree that the PCB levels

in the cooked fish are roughly 15 to 20 percent

of the PCB levels in the whole fish?

A Without going throught the mathematics,

that seems approximately correct, yes.

Q Would you agree that insofar as assessing

the consumption of Lake Michigan fish and its
I

! implications for PCB levels in humans that it's

I the edible portion of the fish that is important?

TL I MLI he<? L Urt
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A From a human health perspective, definitely,

yes. That's what the humans eat.

Q I take it you would also agree that the

difference between the whole fish PCB data and --

Strike that.

Would you agree, Doctor, that the whole

fish PCB data is not an accurate measure of PCBs,

the level of PCBs consumed by humans?

A I'd like you to rephrase that question.

Q Certainly. Would you agree, Doctor,

that whole fish PCB data is not an accurate measure

of the PCB exposure to humans by eating fish?

A No, I wouldn't agree with that.

Q Why not?

A It can be an accurate measure. You have

just given me a conversion factor. I don't agree

with -- That factor could be accurate.

Q If I gave you whole fish PCB data, what

conversion factor would you apply in order to

determine the PCB levels or exposure to humans?

A I could use the one that you just said

that you had done the calculation on. You took

my data.

I r\
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If you didn't use mine, what would you

use?

A I would turn to data such as this. There

are some published reports in the literature that

give an estimate of reduction through cooking.

I believe at least one of them is referenced here.

So there are a variety of studies that have been

done or show cooking or food preparation reduces

it. And you could choose any one of those

percentages and apply that to whole fish value and

come up with a number that would be representative

of what people might eat.

Q Have you seen any reports that give you

an idea of how much actual cooking of the fish

reduces PCB levels?

A Yes. I just mentioned some that are

cited in my report. I know the -- Well, the

answer to the question is yes, I have seen them.

Q By what factor or percentage does

cooking reduce PCB levels in fish?

A Thirty percent comes into my mind

immediately. I'd have to check the reference

to give you an exact number.

| r
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As I recall, different cooking techniques

had different percentages of reduction.

Q When we are talking about cooking, we

are talking about something other than actual

cutting away of the fat and the head and portions

of the fish that are not eaten by humans.

A In those reports I believe it was

strictly confined to taking equal quantities and

cooking them in different ways.

Q So if you were given fillet data on

a raw fish basis, you would have to reduce those

PCB levels by some factor to come up with a PCB

level for the cooked fish, is that correct?

A Yes .

Q The figure you have in the back of your

head is you would reduce it to 30 percent of the

raw fillet PCB level?

A I am not committing myself to that

number. What I said was I would refer to those

articles where that has been done and see what

those percentages are. Thirty percent sounds

familiar to me, but without checking the reference,

I can't give you an exact number.

L
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Q Which reference are you referring to?

A Mary Zabik is published on this. That

might be the one I referred to.

Q Is that cited in your 1976 report?

A It should be, although I don't see it.

When I discuss the fish, I did refer to something

here -- No. 19, which one is that. Mary is not

the lead author; Smith, Funk and Zabik. So there

is an example.

Q Would you turn to Page 41 of your report,

Doctor. I changed my mind. Would you turn to

Page 35 of your report, first.

A Okay.

Q Would you read to yourself the balance

of the paragraph on 35, the last paragraph on 35,

and it runs over onto the top of Page 41. It

begins, "The maximum allowable. . . "

A Okay .

Q Was one of your findings that people

who eat large quantities of Lake Michigan fish

are exposed to PCBs in doses greater than that

recommended by the FDA, is that correct?

A Yes .

I "eo L LJTbcin
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Q Do you mean in any way to state that if

consumption at this level continued in the future,

that these individuals would suffer health problems?

A We could not conclude that at this time.

Q Have you concluded it since?

A No. That is predicting the f-uture. I

can't do that.

Q All right. Still on Page 41. If you

look to the middle of the paragraph that begins ,

"Lake Michigan fish consumption. . . "

A Okay.

Q There is a sentence that begins, "If the

annual rate of PCB ingestion . . . " Do you see that?

A Yes .

MR. WHITE: "The average rate."

BY MR. FEATHERSTONE:

Q "If the average annual rate of PCB

ingestion . . ." Would you read that sentence to

the end of the paragraph to yourself, please.

A Yes .

Q The first assumption you make reads, "If

the average annual rate of PCB ingestion from

fish shown in Table 14 is continued over the years,..."

I heo [_• L.
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I take it that is one assumption on which the

following calculations are made?

A Yes .

Q All right. Doctor, are you aware that

PCB levels in Lake Michigan fish have declined

since the time of your study in 1976?

A Yes, I am.

Q Are you aware that they have in many

parts of Lake Michigan declined significantly?

A Yes .

Q I take it if you assume that the consump-

tion habits of the people you studied remained

relatively stable, in other words, they ate basica.

the same quantity of fish and the PCB levels declir

I take it you would agree that their daily dos of

PCB, annual dose of PCBs would decline as well? ~

A Yes .

Q If that is true, the time it would take

to reach the total dose of either 200 milligrams

or 500 milligrams or 2,000 milligrans, as you

calculate in the following sentences, the time it

would take to reach those total doses would extend

as well?

" r ' I I I 1
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A Yes .

Q In other words, it would take longer?

A Yes .

Q You make a second assumption, Doctor,

and that reads as follows: ". . .if net accumula-

tion occurs . . . " Am I correct, that is an

assumption?

A Yes .

Q When you say net accumulation, I take it

you mean if the body burden of PCBs increases with

the duration of consumption of Lake Michigan fish?

A With time. The assumption means if indeed

PCBs are stored, and they accumulate over time,

regardless of the exposure, then, so on and so

forth. In other words, the assumption is retention

far exceeds elimination. So that you get a net

annual increase.

Q When you speak in terms of net accumula-

tion, Doctor, does it matter in your calculations

as to how much of a net accumulation there is?

A We don't know how much. So I can't

answer the question.

Q Well, does a very small net accumulation

1 • Q& I_ l_ J T^O^? n
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Humphrey - direct (Featherstone)

have the same consequence as a large net accumulatic

A It could have.

Q You don't know?

A I don't know precisely.

Q Well, when you say you don't know precisel

does that mean you don't know such that you could

have an opinion within a fair degree of medical

certainty?
N..*'

A If I am an infant who has just received

his first dose, small additional accumulation is

going to be like one plus one equals two.

If I am an adult, say 50 years old, and

I have had a dose over 50 years, and now I am at

50 years, and my small addition is 50 plus one,

that is 51. Two versus 51 is quite different.

That is why I can't tell you for certain if in ~"

any give_n_year an additional dose, what that

impact is going to be. We just don't know in

this area exactly what would happen with each

additional dose .

Q In other words, this phenomenon of

net accumulation might not have any implications

for human health.

I

|<eporter



\
147

Humphrey - direct (Feathers tone)

A That is possible.

Q And that's regardless of whether you are

speaking about adult or a child.

A That is true.

Q Doctor, the calculations you make in

determining how long it would take to reach, let's

take as an example the lowest total dose reported

to produce an overt effect in humans in Yusho.

Do you see that in the paragraph I referred you

to, the paragraph on Page 41?

A Yes .

Q The sentence in particular I am referring

to is, "The lowest total dose reported to produce

an'Overt effect in humans (500 milligrams) would

be reached in 10.7 years."

A Yes .

Q Do you see that?

A Yes, I see it.

Q That lowest total dose of 500 milligrams,

that is based on the reported findings in Yusho

as of 1976?

A That is correct, and probably comes from

the reference that I cited in these two paragraphs

I f^eo I _ .
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of discussion, which I believe was the Federal

Register, the FDA, Reference 8.

Q It is your recollection that the FDA

reference attributed the overt effects in Yusho,

at that time, anyway, to PCBs?

A I believe that was the assumption at

that time, yes.

Q I take it, Doctor, that with the recent

work done on the Yusho incident you would agree

that there is serious question as to whether PCBs

have anything to do with Yusho poisoning symptoms?

A I wouldn't agree with your word "anything."

Q Well, would you agree with me that you

could not, with the state of knowledge today, point

to the Yusho symptoms and state that they were

attributable to PCBs?

No. You need another word in that

sentence.

Q What is the other word I need, Doctor?

A Solely .

Q All right. Let's try it this way. Is

it fair to say that i c'_- your opinion that given the

state of knowledge about the Yusho incident today

| heo [__. (_Jrbtfin
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that you cannot point to the Yusho symptoms and

state that they are solely attributable to PCBs?

A I would agree with that.

Q Is it also your opinion today, Doctor,

that you cannot point to the Yusho symptoms and

state that they were necessarily caused by the

PCBs in the rice oil?

A No, I can't agree with that.

Q Well, Doctor, which symptoms demonstrated

by the Yusho victims are attributable to PCBs?

A I can't state that for certain. I

can't state for certain which ones are not.

Q How much of the effects shown by the

Yusho victims are attributable to PCEs in the rice

oil?

A I can't state that, either.

Q Now, we discussed earlier that you are

now aware that it's been concluded that the

Yusho oil had other chemicals in addition to

PCBs?

A Yes .

Q Now, this lowest total dose of 500

milligrams, that, at the time you wrote this

TU, L U^n
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report was assumed to be all PCBs , I take it it is

now PCBs and something else.

A At the time of the report I believe that

was the assumption, that PCBs was the major toxin

involved.

Q Doctor, the total dose of 500 milligrams

— let's strike that.

Let's take the average total dose of

2,000 milligrams that caused -- that you say caused

the effect in the Yusho victims. I take it today

you cannot say that the 2,000 milligrams PCBs

would cause the Yusho symptoms?

A I cannot state that, that's right.

Q Doctor, you had this sentence:

"An individual who habitually consumed

large quantities of contaminated fish would

reach these total dose levels sooner, 1.75

years and 4.3 years respectively, if the top

range value is used."

A Yes .

Q I take it by that statement you mean

that the lowest total dose of 500 milligrams would

be reached in 1.75 or 4.3 years.

| heo |_. turban
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A Either that, or the 200 milligram --

Wait a minute. No, it would be the 500 milligrams.

Q Okay. That sentence that I just read

to you, did you intend to mean in any way that

after 1.75 years or 4.3 those individuals

consuming Lake Michigan fish would suffer any

overt health problems?

A No. These are calculations, and I

cannot state when or exactly at what quantities

something is going to happen.

Q Or if it's going to happen.

A I can't state for certain if it is going

to happen.

Q Doctor, do you understand the concept

of dose rate?

A Yes .

0 What does it mean to you?

A It's the rate at which a dose is received,

generally given as frequency or time.

Q In your opinion is the dose rate an

important factor in assessing the toxicity of

a chemical?

Y e s , i t can be.

I *eo j_ Urbon
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Q You are aware, aren't you, Doctor, that

there are certain chemicals that if you take a

large dose may kill you?

A That is correct.

Q But if the same chemical is taken in

a smaller dose over an extended period of time,

it may have little, if any, effect.

A That is true, too, as well as the

inverse.

Q Let's take the average total dose in

Yusho, which you say was 2,000 milligrams. On

Page 41, do you see that?

A I think 2,000 milligrams refers to the

dose calculated to have been received by those

who showed the symptoms in Yusho.

Q That is what I want to refer to.

A Okay. It may be -- Yes, I guess it's

the average. Yes, you are right, I agree.

Q The average total dose of 2,000 milligrams,

is it your understanding that that dose was taken

over a period of approximately 50 to 60 days?

A I believe that is correct. We are

referring to the Yusho incident and whatever the

T^ L I
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exposure period was as reported in the literature.

Yes, I would agree with that. That sounds familiar.

Q On the basis of your calculations you

figured that it would take seventeen and a half

years for someone eating -- or for one of your

study group members eating Lake Michigan fish to

reach the total dose, is that correct?

A That is the calculation that was made,

yes .

Q In your medical judgment, is it a fact

that the total dose of 2,000 milligrams spread

over seventeen and a half years is significantly

different from the same total dose spread over

50 to 60 days?

A Yes, I think that could be significantly

di fferent.

Q For instance, in the case of 2,000

milligrams over 50 to 60 days, there may well be

symptoms, but the symptoms may not exist if the

total dose went out over seventeen and a half

years ?

A

poss ible

That is possible, and the inverse is

! <«Dorter
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Q With respect to PCBs, which is the case?

A With respect to PCBs, my opinion is many

small doses spread out over time have a greater

potential for impact than a single dose.

Q Doctor, are you aware of any person

anywhere in the world eating fish contaminated

with PCBs over a long period of time who suffered

any health problems that you can attribute to the

PCBs in the fish?

THE WITNESS Would you reread the question?

(The record was read as

requested.)

BY THE WITNESS:

A No, I can't answer that in the affirmative

I am not aware.

! BY MR. FEATHERSTONE:

Q When you say you can't answer in the

affirmative, it means you don't know of any instance

A I don't know, yes.

MR. FEATHERSTONE: We can take a break now.

(A recess was had.)

BY MR. FEATHERSTONE:

Will you turn to Page 44 of Exhibit 4

T l I I I I| nee I _ l^Jro
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A Okay.

Q In the second to the last paragraph,

the middle of the paragraph, it reads:

"No health conditions or group of

symptoms could be identified that were clearly

related to PCB exposure. This implies that

exposure to PCB from eating contaminated fish

and the presence of PCB in exposed persons had

not caused an observable acute effect in

humans at the time of the study."

Does that remain your conclusion today?

A That statement as you have read stands .

Q Doctor, the next paragraph down, there

are these two sentences:

"A significant number of exposed subjects

or subjects with high PCB levels would be

expected to report a given health condition

if such a condition was a manifestation of

the presence of PCBs in humans. The failure

of this to occur suggests that there was

no common illness related to PCB exposure or

that PCB blood levels were not related to the

appearance of any of the conditions investigated."
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Does that remain your opinion today?

A With the caveat in the sentence you quoted

above, yes. In other words, it refers to a. point

in time under the conditions of this study at that

time .

Q As you testified earlier, you know of

nothing that has happened to the individuals you

studied in the period 1973 to 1975 that leads you ^

today to believe there is anything v/rong with those

people with respect to their eating Lake Michigan

fish.

A Well, that is the subject of the current

investigation that we have under way, and I have

stated that I have not reached a conclusion on

that. So I can't answer that.

Q You stated, you just stated that you

have not reached a conclusion with respect to

your ongoing study, your present ongoing study.

Do you have an opinion as to whether the people

you studied in 1973 to 1975 had today suffered

any health problems as a result of their eating

Lake Michigan fish?

A I can't, I do not know that for a
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certainty at this time.

Q So you don't have an opinion that there

has been any problem?

A I have not formulated that opinion yet,

because the data is not finished.

Q Doctor, you stated just before we took a

break that it is your opinion that long—term

consumption by individuals of PCBs is, I think,

more dangerous than a short-term exposure, is that

correct?

A Not with the word "is."

Q If I said may be more dangerous, would

that restate your opinion?

A Then I would agree.

Would you like me to restate that opinion?

Q Okay. Why don't you restate it for me.

A What I inferred was that repeated doses

over a long time could be of greater concern so

far as eliciting a health impact than one dose.

Q Now, when you talk about dose, are you

talking about the ingestion of PCBs by eating fish?

A Yes, that could constitute a dose, yes.

Q What experiences with human being exposure,

I r.eo [_•
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long-term exposure of PCBs, do you point to as a

basis for that conclusion?

A I can't point to any specifically. That

is in fact the topic of the study, is to try to

generate that type of data.

Q You haven't yet seen any real world data

that would substantiate that opinion of yours?

A In humans.

Q In humans, is that correct?

A Data for humans that would substantiate

the opinion, that is correct.

Q Doctor, who is Howard Tanner?

A He is the Director of the Michigan Depart-

ment of Natural Resources.

Q He is a state official in the State of

Michigan, I take it?

A Yes .

Q Who is John Hess, do you know?

A I believe that name is Hesse, H-e-s-s-e.

Q That is correct.

A Who is he?

Q Yes .

A A former employee of Howard Tanner's,

| <-e
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currently an employee of the State Health Department

in a coordinator's role.

Q John Hesse was employed by the Department

of Natural Resources in February, 1979, is that

right?

A Yes, that is correct.

Q At that time he was Chief of the

Department of Natural Resources Office of Toxic

Materials?

A Controls, Office of Toxic Materials Control

Q Did you meet John Hesse from time to time

when he was in that position?

A Yes .

Q Doctor, did you ever talk to John Hesse

about the levels of PCBs in fish in Lake Michigan?

A Probably.

Q John Hesse made this statement in 1979,

with respect to PCS levels in Lake Michigan fish.

He said, "The PCB levels were "down so far that we
i

could hardly believe our eyes. ' "

MR. WHITE: Is that reported someplace, Bruce,

that you are referring to, that statement Mr. Hessei

i made?
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MR. FEATHERSTONE: It is reported, yes.

BY MR. FEATHERSTONE:

Q Doctor, did you ever hear John Hesse make

that statement, or a similar statement?

A No, I didn't hear him make that statement

Q Are you aware that was his opinion in

1979?

A If you are reading from something that

is printed, he must have made a statement. I

can't attest to whether he would rest as to its

accuracy. It's possible.

Q Does Mr. Hesse's statement in any way

reflect your opinion as to the decline in PCBs

in fish in the second half of the 1970s?

A He's reflecting that the levels of

i PCBs in fish have gone down. The statement that

you have read puts some adjectives on it. I don't

know if I'd add the same adjectives.

Q You understand the adjectives?

A I achiowledge that the PCB levels in fish

have declined, yes. I am aware of that.

Q You of course know Governor Miliken?

Yes .

I -
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Q Governor Miliken made this statement in

November of 1978 with respect to PCB levels in

Lake Michigan fish:

"According to initial findings compiled

by the Department of Natural Resources, the

PCB levels have been cut in half since 1975."

Do you agree with the substance of that

statement?

i A Cut in half? All right.

Q When you say "all right," you mean you
i

agree with it?
I
; A I am not going to argue percentages ;

j fifty percent, forty percent, sixty percent. Where

I rest my case is they had been reduced. Without

looking at the array of fish data, I can't tell you

; if I agree exactly with a fifty percent cut.

Q But it's in that neighborhood.

I A It's been cut, obviously, yes.
i

i Q Doctor, for your information about the
i

Yusho incident, have you relied on materials pre-
I

pared by Japanese medical experts?
i
j A I have seen reports originating from
I
!
! those who have been investigating the Yusho incident
!
I

I ___
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in Japan. I have also seen reviews of these, and

I have seen chapters in books which refer to them.

Q Would you look to Reference 7 in Exhibit 4.

A Yes, I see it.

Q There is an author by the name of Kuratsune,

do you see that?

A Yes, et al.

Q Is Kuratsune someone you recognize as

an expert in the Yusho investigation?

A Those authors, the combination of four

Japanese authors, I have seen their names associated

with Japanese investigations, yes.

Q I take it since you referenced one of

Kuratsune's et al.'s publications, you relied upon

it in your report, your Exhibit 4?

A Yes, I referred to it in some way. I

can't recall exactly where.

Q The Yusho incident involved consumption

by Japanese families of rice oil, is that right?

A That is my understanding, yes.

Q Is it your understanding that the rice

oil was contaminated with the Japanese PCB known

as Kanachlore 400?
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A Yes .

Q Monsanto PCS was not involved.

A To my knowledge, no.

Q When you say "no," you mean no, it was

not involved.

A No, it was not involved.

Q Are you aware that analytical chemists

have determined that the organic chlorine content

of the rice oil involved in the Yusho incident

contained between 2,000 and 3,000 parts per million

chlorine?

A I have no comment. You know, I don't

recall the exact chlorine content.

Q When you say you don't recall the exact

ihlorine content, does 2,000 to 3,000 parts per

million fall in the range or the estimate that

you remember from your reading on Yusho?

A You said chlorine content, and you have

given me a concentration. Do you mean the rice

oil was contaminated at a level of two to 3,000

parts per million, or do you mean the composition

of the PCB was --

Q No. What I am asking you is do you

I 'nea I_. Î J'-bon
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remember or do you know that the rice oil was

contaminated to the extent of two to 3,000 parts

per million with chlorine. I haven't made reference

yet to PCBs?

A I will acknowledge that.

Q As being a range.

A Yes .

Q Okay.

A Okay.

Q Are you, Doctor, aware that Mr. Kuratsune,

on whom you relied in doing your 1976 report, has

issued a very recent article in which he stated that

of the two to 3,000 parts per million chlorine

contamination, PCBs accounted for only 1,000 parts

per million?

A I cannot confirm your exact number, but

I acknowledge that other materials were present,

and so of the total, PCBs was not the entire

chemical present, yes.

Q Would you also acknowledge, Doctor, that

other contaminants were present in the rice oil

to insignificant quantities?

A I have read that, yes.

\heo (_
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Q Have you read. Doctor, that the analytical

chemists looking at the Yusho rice oil have found

dibenzofurans in the rice oil?

A I am aware that is one of the contaminants

that was detected, yes.

Q You know, don't you, Doctor, that

dibenzofurans are considerably more toxic than

PCBs?

A I am aware of that.

Q Would you agree with the Federal Food

and Drug Administration that the toxicity of

<2 iben zo f ur ans is about 500 times the toxicity of

PCBs?

A Is that a quote from the FDA?

Q It's reported in the 1979 Federal

Register by the FDA.

A Then I would concur.

Q I take it given the very high toxicity

of dibenzofurans for purposes of making a medical

judgment about the cause of the Yusho symptoms,

the presence of dibenzofurans is very important.

A Yes .

Q Now, perhaps you answered this earlier,

I nea [_. l^jrban
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and I apoligize that I can't remember the answer,

but have you followed the Yusho literature since

1976, to some extent?

A To some extent I have, yes.

Q Would you agree that the presence of

dibenzofurans has greatly complicated the deter-

mination of the cause of the Yusho victims?

A Yes, it has complicated it. I do not know

to what extent. It's definitely a complicating

factor.

Q When you say you do not know to what

extent, I take it you don't have an opinion as to

the extent.

A You used the word "greatly." I don't

know if I necessarily agree with "greatly." But

I acknowledge and agree that it complicates the

evaluation.

Q Doctor, are you aware that analytical

chemists looking at the Yusho rice oil that was

involved in this Yusho incident in Japan have

found several very highly toxic isomers of

dibenzofurans?

A I am less familiar with that detail,

I neo I_ [^Jrban
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but if you have seen that in the literature, then

I would concur.

Q Doctor, do you know anything about

dibenzofurans and by that I mean the particular

isomers of dibenzofurans, which are more toxic,

which are least toxic?

A I have a general knowledge of that, and

of the fact that the isomers and the congeners of

the chemicals, especially this family of chemicals,

has an important role in toxicity, yes.

Q Doctor, do you know the toxicity of what

! is known as the 2 3 7 8 tetrachloro dibenzofuran?
i

A Yes.

Q Do you recognize that that is a very

highly toxic dibenzofuran isomer?

A Yes .

Q D o y o u know o f t h e toxicity o f t h e 2 3 4 7 8

pentachloro d i b e n z o f u r a n ?

A I am less familiar with that.

Q When you say less familiar?

A Less familiar with the reputation of that

isome r.

Q Well, Doctor, for purposes of the next

I reo '_. UTC
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couple of questions assume that that isomer as well

as the tetrachloro dibenzofuran earlier described

to you were present in the Yusho rice oil. Okay?

A Okay.

Q I take it the presence of particularly

highly toxic isomers of dibenzofurans would be

very important in determining the cause of the

Yusho symptoms.

A Yes, they would.

Q Doctor, would you agree that a dizenzofuran

contamination of the rice oil of five parts per

million would be significant in rendering a medical

judgment as to the cause of the Yusho symptoms?

A Can you restate that. Is your question --

Q I will restate it. I don't want to

answer yes or no, my question is this or that.

A Yes, okay.

Q In terms of rendering a medical judgment

about the cause of the Yusho symptoms, I take it

you would agree that a five part per million

dibenzofuran contamination of the rice oil is

sicnificant?

I don ' t know

I reo [_. [_Jrb<5in
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Q You don't know because you haven't done

any work on dibenzofurans?

A Yes. Basically I can't say if that

degree of contamination would -- what the impact

would be. I can't say.

Q You would defer to other experts on that.

A Yes .

Q Doctor, are you aware that dibenzofurans

were identified in the liver and adipose tissue of

the Yusho victims?

A I don't recall that I have seen that. It

follows that that could be the case, but I can't

personally say I have seen the report. I do not

recall.

Q Whether you have seen that or not?

A Yes .

Q You wouldn't be surprised to find dlbenzo-

furans in the liver adipose tissue, assuming

dibenzofurans were in the rice oil that was

consumed?

A I would agree with that.

Q Doctor, are you aware that the Japanese

analytical scientists have found polychlorinated
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Humphrey - direct (Feathers tone)

quaterphenyIs in the Yusho rice oil?

A Yes. That is spelled q-u-a-r-t --

Q No. Q-u-a-t-e-r--p-h-e-n-y-l-s, also

known as PCQs.

Do you recognize the acronym PCQs to

stand for polychlorinated quaterphenyIs?

A Yes .

Q Doctor, do you know to what extent the

Yusho rice oil was contaminated by PCQs?

A No, I do not, but I am aware that it

was another contaminant present.

Q If I told you that PCQs contamination

of the Yusho rice oil was almost the same as PCB

contamination of the rice oil, would that be signif-

icant in your determination of the cause of the

Yusho medical symptoms?

A I don ' t know.

Q Is that because you don't know anything

about the toxicity of PCQs?

A No. I can't answer your question because

I don't know whether the two chemicals together are

additive, synergistic or antagonistic. So I can't

state to you an answer of what their contribution

e-M-ied 3;rortn<jnd [<ecorter
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is on either side of that ledger.

Q By that you mean you cannot yourself deter-

mine the significance of the presence of PCQs in the

Yusho rice oil? Toxicological significance.

A That's basically c'orrect, yes.

Q Doctor, you would agree that the presence

of substantial quantities of PCQs further complicate

the determination of the true cause for the Yusho

symptoms ?

A Yes, I would agree.

Q Doctor, do you agree with this statement:

"Uncertainty about the confounding of

effects between PCBs and dibenzofurans makes

it difficult to determine from the Yusho data

exactly what effect exposure to only PCBs

could have on humans."

THE WITNESS Could you read that again?

(The record was read as

requested.)

BY THE WITNESS

I'd prefer if you would state that a

little differently.
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BY MR. FEATHERSTONE:

Q Well, it's a quotation of the Food and

Drug Administration. Would you agree with that

quotation?

MR. WHITE: Do you understand the question?

Why don't you rephrase the question.

BY THE WITNESS :

A Yes. I don't care if it's a quote from the

FDA. I am not sure if I agree with it as stated.

BY MR. FEATHERSTONE:

Q My question is whether you agree with the

following statement, and it's a statement of the

Food and Drug Administration.

"Uncertainty about the confounding of

effects between PCBs and dibenzofurans makes

it difficult to determine from the Yusho data

exactly what effect exposure to only PCBs

could have on humans."

A All right. I agree with that. I am sorry

if I missed it. I didn't hear the Yusho part. The

Yusho data. Yes, I agree.

Q Would you agree with this statement:
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"A causal relationship between PCBs and

cancer cannot be inferred by the Yusho

incident because of the confounding intro-

duced by the presence of dibenzofurans in the

oil."

A I'd agree with that.

Q Doctor, would you agree with this statement

of the Food and Drug Administration. It is a state-

ment made after looking at the Yusho data, recent

Yusho data.

"Because of the presence of toxic impurities

other than PCBs in the rice oil, it is likely

that amounts of PCBs greater than those reported

in Yusho would be required to produce similar

symptoms."

A Did you say the word "likely" was in there?

MR. WHITE: If you didn't hear it all, have her

read it back, or restate it.

MR. FEATHERSTONE: Madam Court Reporter, why

don't you read it back.

(The record was read as

reques ted.)

eporter
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BY THE WITNESS:

A I'd agree with that.

BY MR. FEATHERSTONE:

Q Doctor, are you aware that recent study

of Yusho victims has shown that the PCB levels in

their blood and tissues have declined to background

levels?

A Yes, I am aware of that.

Q Are you aware that despite the decline of

the blood levels and tissue levels to background

levels, the symptoms persist, or some symptoms

persis t?

A Some symptoms, yes, I would agree with that.

Q What conclusion do you draw from that

with respect to the cause of the Yusho symptoms?

A Well, I don't know what caused the

Yusho symptoms. And that is where I will stop.

Q I take it you don't have an opinion, either?

A Sure I have an opinion.

Q Do you have an opinion within a fair

degree of medical certainty?

A No.

Q If it's not within a reasonable degree

I neci [_
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of medical certainty, I don't want it.

In the last couple of questions when

I used the phrase "background level," did you

understand that to mean the level of PCBs in the

blood and tissues of people not exposed to the

Yusho rice oil that was contaminated?

A That is the interpretation that I made

of that , yes .

Q Doctor, the fact that the PCBs in the

blood of the Yusho victims and in the tissues of

the Yusho victims had declined to background levels,

do you conclude from that evidence that the PCBs

were metabolized and excreted?

A And/or? Can we put an and/or in there?

Q Yes .

A Metabolized and/or excreted?

Q Yes .

A Yes, then I would agree.

Q Is it your opinion that humans to some

extent metabolize PCBs?

A Yes .

Q Doctor, do you agree with this statement:

"Valid human data should take precedence

T1 II t~eo | _
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over predictions arrived at by extrapolations

from animal studies."

A Yes, I agree with that.

Q Doctor, do you agree with this statement:

"The fact remains that after more than

30 years of widespread environmental exposure

to PCBs we had no documented cases of human

injury or poisoning due to chronic trace

exposure to this chemical."

A I'd agree.

Q Doctor, do you agree with this statement?

This is a statement by Dr. Colby. Do you know who

he is?

A Yes .

Q Who is he?

A Medical -- I can't give his whole title.

He is with the FDA, medical consultant. At one point

I think he was Deputy Chief of one of their bureaus.

Q Would you classify him as a top official

with the Food and Drug Administration?

A I think so, yes.

Q Dr. Colby made this statement in 1980.

"I am unaware of any human sickness in the

,r 00633
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United States that is related to the ingestion

of PCBs."

I Are you aware of any human sickness in

the United States that is related to the ingestion

of PCBs?

A I am thinking. Your question is, am I

aware of?

MR. WHITE Read the question.

(The record was read as

requested.)

BY THE WITNESS

A I guess to the best of my knowledge, no.

BY MR. FEATHERSTONE:

Q Doctor, you are aware that PCBs have until

1977, had been used in the United States since the

early 1930s?

A Yes .

Q Have you learned of any reproductive

problems for any individual who has eaten fish

containing PCBs, that you can attribute to PCBs?

A No.

Q Have you learned of any either malfunction

or damage for any person who has eaten fish containing

~r\ I
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PCBs , that you can attribute to PCBs?

A No.

Q Have you learned of any person who has

consumed, either in long-term or short-term, fish

containing PCBs, and who has cancer that you can

attribute to PCBs?

A No.

Q Have you learned of any hormonal problem

for any person who has eaten fish containing PCBs

on either a short-term or long-term basis, that you

can attribute that problem to the ingestion of

PCBs?

A No.

Q Doctor, have you learned of any weight

or growth problem for any person who has eaten fish

containing PCBs, and for whom you can attribute

those problems to PCBs?

A No.

Q Doctor, have you learned of any thyroid

condition for any person who has eaten fish containing

PCBs, on either a short-term or long-term basis, and

for which you can attribute that thyroid problem

to PCB ingestion?
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Q Doctor, have you learned of any death of

any person who has eaten fish containing PCBs, on

either a short-term or long-term basis, and for

which you can attribute that death to PCBs?

A No.

Q Doctor, have you learned of any disease,

sickness or disorder that can be attributed to

any environmental exposure to PCBs?

A No.

Q Doctor, have you learned of any growth

problems in any child who has been nurtured by a

female who has eaten quantities of fish containing

PCBs?

A No.

Q Doctor, are you aware of any child who

has suffered any disease, sickness, or disorder that

you can attribute to PCB exposure?

A No.

Q Doctor, do you agree with this statement?

"Human exposure to PCBs from air and water

appears to be minimal."

A I have trouble with "minimal." Is there

a basis of comparison?

Tt, I I U
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Q Well, it's a statement of the Food and

Drug Administration, Doctor. I can't help you.

I didn't make it up.

A Okay. I will go along with that, not

because it is from the FDA, but I --

Q But you agree with it?

A It's minimal.

Q Doctor, are you familiar with the work

done exposing Rhesus monkeys to PCBs?

A Yes .

Q Are you familiar with the effect of the

Rhesus monkeys of -- Strike that. I am sorry.

Are you familiar with the effects on

the Rhesus monkeys from the feeding of PCBs in the

diet?

A Yes .

Q Doctor, do you agree with this statement

"Such effects as seen in the Rhesus

monkeys have not been noted in humans exposed

to environmental PCBs in food in the United

States."

A Have not been --

MR. FEATHERSTONE: Why don't you read the

cues tion
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(The record was read as

reques ted.)

BY THE WITNESS:

A I will agree with that.

BY MR. FEATHERSTONE:

Q Doctor, would you agree with this statement:

"It is not yet possible to make a direct

comparison of the effects of PCBs from one kind

of test animal to another or to humans."

A I'd agree with that.

Q Doctor, when, to your knowledge, were PCB

residues first identified in human foods?

A I believe in the 1960s. I can't give you

the exact date.

Q Doctor, would you agree that since that

time, and up through today, that PCB residues in

food have declined significantly? I am talking

about human food.

A I am not familiar enough to make a

statement. So I don't know.

Q If I told you that was a statement quotation

of the Food and Drug Administration, would you have

any reason to dispute it?
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A No, I wouldn't. They run the market-

basket surveys.

Q Doctor, would you agree with this statement:

"The amount of PCBs in fish that is required

to produce overt toxic effects is unknown."

A I'd agree with that.

Q Doctor, what do you understand the phrase

"overt toxic effects" to mean?

A Overt toxic effects would be those which can

be measured or diagnosed.

Q To a layman, health problems?

A Health problems or test results which indi-

cate abnormality.

Q Doctor, would you agree with'this statement.

This is another statement by Dr. Colby of the Food

and Drug Administration.

"PCB is not a highly toxic compound."

A That's the full extent of the quote?

Then I don't agree.

Q Doctor, are you by training an epidemiologist?

A No, not by training.

Q Are you an epidemiologist by anything?

A Yes .

~V\.eo | I j r b n
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Q By what?

A In-service experience and training. But

I interpreted your first remark to mean --

Q Education.

A Education in epidemiology, and the response

is no .

Q But your jobs have been in the area of

epidemiology.

A Yes .

Q What is an epidemiologist?

A A person who studies the course of disease

in human populations.
v

Q Is it fair to say that epidemiologists

focus on human beings and their response to certain

chemicals, for instance?

A Chemicals. Traditionally the field has

been in communicable diseases. But in recent years

it has expanded to non-communicable disease, which

would be chemicals.

Q Doctor, as part of the work that you are

doing now v/ith respect to PCBs , which you summarized

in Exhibit 3, you stated that you are measuring, I

think you said, certain chemicals in the blood?
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A Yes .

Q Does that include enzymes in the blood?

A Yes .

Q Are you doing anything to determine the

effect of ingestion of PCBs through the consumption

of Lake Michigan fish on a liver enzyme or series of

enzymes known as the mixed function oxidase?

A Not specifically, no.

Q So I take it any of the data that you collect

will not lead to any conclusions about the effect of

PCS ingestion by eating fish on the mixed function

oxidase, is that correct?

A Probably not specifically. I have to

qualify that answer, because the enzyme tests which

we are running, I don't know if there can be inferences

drawn from them as to what it would mean to the

mixed function oxidasis.

Q So what you are --

A In other words, I am saying people may look

at the data, interpret it, and say an alteration

here has a correlation with mixed function oxidasis.

Q Maybe I can shortcut it here.

I take it as a result of your work now you
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don't anticipate, yourself, being in a position to

render any opinions about the effect of PCS ingestion

by humans on the mixed function oxidase enzyme.

A I would agree with that.

Q Doctor, let's go to Exhibit 4 for a second.

You testified earlier that in your 1976 study you

conducted interviews with people thought to be con-

sumers of large quantities of Lake Michigan fish.

A Correct .

Q Before you conducted these interviews you

had a list of 17 or 18 symptoms that were largely

taken from the Yusho incident, is that correct?

A That is correct.

Q I remember seeing in your report that you

conducted a medical history of these people by inter-

view, so to speak.

A That ' s correct .

Q So I take it you spoke to these people

about medical conditions more broadly than the 17 or

18 symptoms you were specifically looking for?

A Well, not very much more broadly. The

medical history was in the context of the 17 to 18

health conditions. We were inquiring whether or not

Ir-esorter
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they were suffering or had in the past suffered from

any of these problems. In that context, that is a

history.

In the broader context, did you take a

full medical history of every medical event that

has ever occurred on these people, then the answer

to that is no.

Q Did you do anything more broadly than

ask them about the 17 or 18 conditions that you

selected out of the Yusho episode?

A At that time -- I don't have the questionnaire

with me -- but I believe no.

Q Doctor, you wouldn't have any objection to

providing us with the questionnaire used, would you?

A No. I am sorry I didn't bring it to show

it to you today.

MR. FEATHERSTONE: Mr. White, I take it —

BY THE WITNESS :

A The reason I hesitate, there is probably a

question in there, something about has there been any

other unusual events. And that's probably what comes

here under "Other," and I would probably have to

consult the questionnaire to give an exact answer.
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The point is we utilized this list of

symptoms to try to determine whether these people

had been experiencing or were experiencing certain

kinds of medical problems. The intent was to be

an indicator, as opposed to a thorough medical

evaluation.

BY MR. FEATHERSTONE:

Q Were the medical histories, to the extent

you got them, set down in something other than a

questionnaire form?

A No.

Q Did anybody sit down and look at or look

for data other than the 17 or 18 particular conditions

that you were particularly concerned with?

A No. As I explained, this was a person-to-

person interview by a non-medical person asking

questions, soliciting responses from the participants.

Q Doctor, have you explored in any detail the

literature discussing the effect on PCB ingestion or

exposure on the mixed function oxidase enzyme in

humans ?

A No. I am more familiar with working with

rats . But I am not --
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MR. FEATHERSTONE: Would you repeat his answer,

please.

(The record was read as

reques ted.)

BY THE WITNESS:

A I am familiar with the work reported that

has been done with rats and mice. To answer your

question, in humans, no, I am not familiar with

that .

BY MR. FEATHERSTONE:

Q Doctor, I want to ask you a few questions

about liver enzymes that one might find in human

bloou. I take it this is something that you are

looking at now in your ongoing study.

A We are looking at a selection of enzymes,

yes .

Q Can you tell me which enzymes you are

looking for?

A GTTP.

Q SCOT?

A SGPT.

Q Any others?

A At this time I don't believe we will be

|<eport«T
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looking at any others.

Q Why are you looking for those? Strike that

Why are you measuring those liver enzymes

in the human blood samples that you are gathering?

A We are interested in whether or not in the

cohort we are studying there is a correlation between

PCB levels and alterations in these enzyme levels.

Q By alterations, you mean up or down in

terms of numbers?

A Either up or down. There are some reports

in the literature where tentatively it looks like

this might be an area to examine with respect to PCB

exposure.

Q In other words, you are familiar with some

reports in the literature that suggest that PCB

exposure increases the liver enzymes in the blood?

A Certain liver enzymes, yes.

Q When you say certain liver enzymes, do you

include SCOT, SGPT and GTTP?

A Yes .

Q I apologize to everybody here. I can't

pronounce the formal names.

A I can't remember the formal names.
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That is off the record.

Q Doctor, are you aware that none of these

studies to which you refer have linked any human

health problem with an increase in these three

liver enzymes which we have mentioned?

A I'm aware that that conclusion has not

been made, that is correct.

MS. OLIVER: Can I have the question back, please.

MR. FEATHERSTONE: Let's have the question and

answer back again.

(The record was read as

requested.)

BY MR. FEATHERSTONE:

Q When you say "that conclusion," you mean

that nobody has linked any human health problems

to any increase in these three liver enzymes?

A Yes, that's right.

Q In your ongoing study, Doctor, and when

I say ongoing study, I mean the study you have

going on right now, are you looking at plasma

lipids at all?

A Yes .

Q Which ones are you looking at? By
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looking at, measuring, I mean.

A We are interested in cholesterol.

Q Is that total cholesterol, or are they

particular cholesterol items?

A Particular ones. The highs and the lows,

you know. The differential of the types of

cholesterols, triglycerides .

Q So you were looking at trigylcerides?

A I believe we will be. The cholesterols,

yes. The triglycerides, that hasn't been settled.

Q Why are you looking at the high density

choleste rols?

A There are reports in the literature

associating high and low density cholesterol levels

with certain types of diseases. We are interested

if there is a correlation here of interest. Without

looking at the literature, I can't give you a full

explanation of it.

Q Just so I am clear, the literature you

have seen has not linked any disease to PCB exposure,

is that correct?

A That is correct.

Q What you are referring to is literature
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that links a change in certain of these cholesterols

with a disease, but the stimulants for increasing

the cholesterol is not PCBs.

A It is not known.

Q Have you done any research into these

studies done on workers exposed to PCBs with the

purpose of determining what the effect, reported

effect, has been on the workers' cholesterol levels

in the blood?

A I am aware of some studies on workers

exposed to PCBs, and some of the reports. I can't

recall right now if the cholesterol was -- what

the cholesterol association was with those reports.

You know, without looking at them, I can't answer

your question accurately.

Q . I take it you have not yet formed any

opinions about the relationship between PCB ingestion

by eating fish with PCBs and either liver enzymes

in the blood or cholesterols in the blood?

A No, I have not at this time.

Q Doctor, have you been provided with any

materials by Mr. White or Mr.Hynes, U.S. Attorney's

Office, USEPA, in connection with this litigation?
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A I have been shown certain reports and

documents with respect to the background of Waukegan,

some other types of technical reports, yes.

Q Have you been shown -- Well, first of all,

do you have that material here?

A No, I don't.

MR. FEATHERSTONE: I take it, Mr. White, you

don't have that material readily available, do you?

MR. WHITE: No, I don't.

BY MR. FEATHERSTONE:

Q Have you been given any material showing

PCB levels in fish in or about Waukegan Harbor, or

the Illinois waters of Lake Michigan?

A I have received this from two sources. It

seems like some of the materials that you showed me

had fish levels, but I am receiving it also in

Lansing as a part of my job, because these materials --

because they pertain to the contributary of Lake

Michigan, are being sent to the Governors of the

states, and it filters its way to me as, you know,

background reference material. So I have been, you

know, I am aware of some of the fish testing that's

been going on here.

I kec> | _ .
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Q Have you been asked in connection with this

litigation to render any opinion about any dangers

from the PCBs in the bottom of Waukegan Harbor

to any human being?

A No.

Q Do you have any idea whether you are going

to be asked for such an opinion at trial in this

litigation?

A I don ' t know.

Q A fai r answer.

A Yes. I can't predict. I don't know what

is going to happen at trial.

MR. FEATHERSTONE: Would you read back my second

to the last question.

(The record was read as

requested .)

BY MR. FEATHERSTONE:

Q Have you been asked in any context to render

any opinion about any dangers or health problems from

PCBs in Waukegan Harbor to any human being?

Let me have that question back again.

(The record was read as

reauested.)
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BY MR. FEATHERSTONE:

Q All I meant to do is take out --

A Any context?

Q By any context I mean to delete the words

in this litigation" from my question two questions

ago.

A No.

Q The reason for that is you said you got

the information as a part of your normal course of

business, and I just wondered whether anybody asked

you for any opinion in that connection, as opposed

to Mr. White or Mr. Hynes,or somebody.

A No. I am asked for opinions as a part of

my state job. But it's not specific to the Waukegan,

you know. In other words --

Q No, no. I am only asking for your opinions

in connection with Waukegan Harbor.

A No, I have not been.

Q Have you been furnished with any information

about the species of sport fish caught and consumed

by Illinois fisherman?

A I can't remember specifically. I may have

been. You know, I have seen some of the data with

T1 I ML
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respect to fish --

Q Let me rephrase the question.

A I am sorry, I can't remember accurately.

Q Let me rephrase the question this way.

Do you have any information or knowledge about the

fishing habits of Illinois sport fisherman?

A No, I don't, specifically.

Q Do you have --

A I do for Michigan, but not --

Q Not the State of Illinois.

A Not the State of Illinois.

Q You will admit, they may well be different.

A They could be. I may have seen data like

that, but it's not at the forefront of my mind.

Q Do you have any information or knowledge

about the sport fish species caught by Illinois

sport fisherman?

A Yes. Again, this is again in the general

context of Lake Michigan contaminants, and as

routine fish monitoring over the years, either by

the EPA or the states, or the State of Michigan,

I have seen data pertaining to fish caught. There-

fore, fisherman in Illinois catch and eat certain
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types of fish, such as Michigan residents do.

Q What are the species of fish most

frequently caught in Illinois waters of Lake Michigan?

A I don't know. I don't know specifically.

What I am aware of is that again the lake trout,

the Coho, the salmon, are caught, just as they are

anywhere in the Great Lakes -- in Lake Michigan,

but I can't tell you what the frequency of specif-

ically which species is caught more than another

for 11linois.

Q Do you know which species of fish are

the principal commercial fish species in the

Illinois waters of Lake Michigan?

A No, I don't specifically. I could take

a guess at it, but I don't know.

Q Do you, Doctor, know anything about

fishing habits in Waukegan Harbor itself?

A Not for sure. I am trying to find out,

Q You say you are trying to find out.

What are you trying to do?

A I am going to run a study.

Q That brings us to the famous radio adver-

tisement I heard. I almost signed up for that,

I hea [__. LJi-Otfn
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Doctor.

A No, I don't know specifically what the

fishing habits are of people with respect Co

Waukegan Harbor. I have asked the Lake County

health officials if they do, and I haven't gotten

an answer yet.

Q Well, let me start at base one. The

study that you say that you are trying to make

on the fishing habits in Waukegan Harbor, is there

something different from the ongoing study which

you have which is summarized in Exhibit 3?

A No.

Q In other words, some of the people you

are looking at are people in the Waukegan area?

A Some of the people that we plan on

including in the study will include people outside

of the State of Michigan, and very likely could

include people from Waukegan Harbor, yes.

Q With the appropriate modifiers in your

answer, I take it you have not gathered any

information from anybody in the Waukegan area?

A That is correct.

Q When do you anticipate beginning that

-n c. I M (̂
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process, if anyone from Waukegan is to be included

in your study group?

A This would be an event that would begin

to occur late in the second year of the project

and in the third year of the project.

Q When is that?

A That would be starting this fall into

the next full year.

Q So if I understand it correctly, your

opinions and conclusions about any of the people

in Waukegan Harbor area who you study won't be

finalized until late next year?

A That is a reasonable assumption, yes.

Q In other words, not in time for the

trial on March 1, 1982?

A I couldn't -- I don't know. If you read

the grant -- Well, if you read the grant application

which was distributed to you, which was created two

years ago, the intent of that study has three major

thrusts. One is return to the people who were in

this 1976 study, re-evaluate them.

Number two was to increase the total

number of people with appropriate controls who were

~n I i M
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going to be studied.

Number three, to extend the study to

other areas of interest in the Midwest.

That could include any number of places.

The latter was intended and planned to be begun to

be implemented in the third year of the study.

We are adhering pretty much to that timetable.

We had the cohort expanded in Michigan,

controls. We are about to embark on the considera-

tion of other places where we might extend the

s tudy.

Q When you say you had contact with the

Lake County Health Department, what did you ask

them to do?

A I asked my employee who handles the

field work and directs the field staff to call

them up and see if there was linkage that we could

have with them so far as whether or not they wanted

to have the study done in their jurisdiction, and

would they be willing to help us with the study.

Q Are you in any way looking for a cohort

of sport fisherman who fish exclusively or primarily

in Waukegan Harbor itself?

I _ .
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A I think this is one of the questions which

needs to be resolved. Are there people who fish

and eat fish exclusively from Waukegan Harbor.

Q In other words, you don't know the answer

to that.

A I don't know the answer to that, no.

Q What efforts are you making in order to

determine the answer to that?

A We have asked the local people to check

around and try and find out, you know, whether or

not this is the case.

Q Local people then being --

A I am sorry, local health department

people there in Lake County.

Q Who have you been dealing with?

A I am sorry, I don't remember.

Q Doctor Nedved?

A Yes .

Q Anyone else?

A The man who is in charge of his environmental

work. Like I said, these contacts have been made

through my field coordinator who sets up the field-

work for our project.

| n
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Q Is your field coordinator himself making

any effort to obtain this information directly, or

is he relying on Dr. Nedved and his crew to do it?

A No. We would, our team of people would

be doing the data collection.

Q But in terms of -- My question relates

to whether or not people exclusively or primarily

fish in Waukegan Harbor. Okay. You said you were

trying to get that kind of information.

A No.

MR. WHITE: That is not what he said.

MR. FEATHERSTONE: That is what my question

was .

MR. WHITE: He said he hadn't made a deter-

mination as to whether or not.

MR. FEATHERSTONE: Whether or not what, Jim?

MR. WHITE: They can get those people who fish

exclusively in Waukegan Harbor.

BY MR. FEATHERSTONE:

Q I thought the preliminary step was you

were trying to determine whether there were any

people who fish exclusively and primarily in

Waukegan Harbor, and then after you had that

snd J-ieoorter
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information you would try and determine whether

or not you wanted then in your study.

A Essentially we are at the planning stage

with respect to that site and some others. And in

the planning stage protocol calls for -- you know,

you have got to contact the local officials in

charge. If they don't want you conducting research

in their jurisdiction, then probably you don't con-

duct the study. That is generally never a problem.

Q Did you meet any resistance from Dr.

Nedved or anybody from his office?

A No.

Q Did anybody at USEPA or the U.S. Attorney's

office suggest Waukegan area as a place to possibly

study?

A That site was named three years ago as

a possible spot, as well as three or four in

Wisconsin, and a couple on the Mississippi River.

Q You are looking at all of those sites

today?

A I don't know which sites we are going to

examine. Frankly, the criteria will be whether or

not there are people who are exposed to the

I feo [_. LJ rtx>n
t I I — *.

o't- and |<eco-t«r



, 204

Humphrey - direct (Feathers tone)

environment in question. And if the answer is yes

and, you know, we could carry out a study of

recruiting these people and enrolling them, then

we will make the attempt to do it.

If the answer is no, then we will choose

other sites. We are frankly just at the preliminary

stage on this, and you know, with the expansion of

the study beyond the boundaries of the State of

Michigan is just starting.

So I can't predict where we are going to

go. Vie have been in contact with the folks mentioned

in Illinois. I have been in contact with the

epidemiologist in Wisconsin, the State Health

Department there. At this time we are at the

planning stages.

Q Doctor, let me ask you a couple of

questions here, and then we will go home for the

day .

I take it from the material you have been

furnished and the materials you have read, you are

aware that the U.S. Government claims there are

PCBs in the bottom of Waukegan Harbor.

A Yes. I know that from the newspapers, too.

-r-i I 1 i I
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Q Doctor, you are aware that the government

is asking for the dredging and removal of the

PC3s from the bottom of Waukegan Harbor.

A I don't know the specifics of what they

are asking, but yes, I have heard something about

removing the PCBs from the harbor, yes.

Q Doctor, do you know of any harm that has

been caused to anyone on account of the PCBs that

are at the bottom of Waukegan Harbor?

A I can't answer that question. I don't

know .

Q In other words, you don't know of any

harm to anyone .

A I can't say whether there has or hasn't

been.

Q Doctor, I am going to be persistent here

for the last 20 minutes.

The question is, do you know of any harm

that has been caused to anyone on account of the

PCBs that are on the bottom of Waukegan Harbor?

A No , I don't.

Q During the period 1952 to present, do you

know of any harm that has ever been caused to anyone

T! II r.ea [_
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because of any PCBs on the bottom of Waukegan

Harbor?

A No , I don ' t .

Q During the period 1952 to present, do you

know of any harm that has been caused to anyone on

account of the PCBs in the water of Waukegan Harbor?

A No, I don ' t .

Q Doctor, do you know anything about the

uptake of PCBs by fish in Lake Michigan?

A In a general sense, yes.

Q Doctor, I want you to assume that the

bottom of Waukegan Harbor is dredged, and the PCBs

are removed, as the government wants. What effect

will this have on the PCB levels in Lake Michigan

fish?

A I can't say for sure. I don't know.

Q I want you to assume that the bottom of

Waukegan Harbor is dredged and the PCBs are removed,

as the government wants. What effect will this have

on humans who eat Lake Michigan fish?

A I can't predict what effect that would

have .

Q In other words, you don't know.
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A I don't know for sure.

Q Do you know of any harm that has been

caused to anyone from 1952 to present as a result

of eating Lake Michigan fish caught in or near

Waukegan Harbor?

A I do not specifically know.

Q Do you know of any generally?

You are shaking your head no?

A No.

Q Doctor, I want you to assume that the PCBs

presently sitting on the bottom of Waukegan Harbor

have no significant bearing on the PCB levels in

the fish found just outside the harbor, or anywhere

else in Lake Michigan.

I want you to assume that the dredging of

Waukegan Harbor will not reduce the PCB levels in

Lake Michigan fish to any significant degree.

In light of those assumptions, would you

agree, Doctor, that the dredging of the harbor

bottom and the disposal of PCBs elsewhere will have

no consequence on the health of fisherman eating

Lake Michigan fish?

A Given the two assumptions as you have

I hes> |_. LJ-D^n
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stated, I'd agree with that.

Q Doctor, are you aware that there is a gully

known as the North Ditch on the Outboard Marine

Property?

A I have heard of that, yes.

Q Are you aware that there are some allegations

that there are PCBs in the North Ditch?

A I have heard of that, yes.

Q Are you aware that there are some allega-

tions that some small quantities of the PCBs in the

North Ditch move out into Lake Michigan?

A Yes.

Q Doctor, do you know of anyone who has ever

I been harmed by any PCBs from the North Ditch?

A No, I do not.

Q Do you know of anyone who will be harmed

by any of the PCBs presently in the North Ditch if

there is no dredging of the North Ditch?

A I can't answer that. I don't know.

Q Doctor, I want you to assume that the

North Ditch is dredged or in some other way PCBs

flowing into Lake Michigan from the North Ditch,

or that are alleged to flow into Lake Michigan

is stopped, okay? -p, , , ,
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A Okay .

Q What effect will any of that have on the

levels of PCBs in Lake Michigan fish?

A I do not know for certain what effect

\ that would have on the fish.

Q What effect will any of that have on the

quantities of PCBs ingested by hurnans?

A I don't know that, either.

Q What effect will any of that have on the

exposure of humans in Illinois, Waukegan Harbor,

or anywhere else in the Great Lakes Basin to PCBs?

A I don ' t know precisely what effect it

would ha ve .

Q Do you know generally what effect it would

have?

A Well, in a general sense if you reduce

contamination going into the lake, one would expect

you are reducing the contamination in the lake and

fish therein, so you have a reduction. But your

| questions are do I know for sure what would happen.

I don ' t .

So in general, if you remove the source

of contaminants, you would expect reductions to

I hea L L
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occur. But I don't know precisely if that indeed

will happen.

Q Well, Doctor, do you know whether the

PCBs in the North Ditch do in fact contaminate

anything that humans come in contact with?

A If they reach, if the contaminants reach

Lake Michigan and are absorbed into the food chain

and into the fish, then the answer would be yes.

Q Do you know for a fact that the PCBs

allegedly moving from the North Ditch and into Lake

Michigan are in fact being absorbed -- taken out

by the fish?

A I would expect it would be behaving like

any contaminants entering the lake. That is entirely

possible and probable.

Q Well, then, what effect has that process

had on the PCB levels in Lake Michigan fish?

A I don't know precisely.

Q Doctor, I want you to assume that the

North Ditch is dredged; and assume further that

the dredging of the North Ditch will have no

significant effect on the PCBs in Lake Michigan.

I take it you would not expect any benefits to human
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health from the dredging of the North Ditch?

A Given the two assumptions that you just

stated?

Q That is correct.

A I would agree with that then.

Q I take it the reason you agree with that

is because the dredging would not have any effect

on the PCBs ingested by humans eating Lake Michigan

fish?

A That was one of the assumptions that

you stated, and if that's to be assumed in the

hypothesis, then the answer is yes.

Q That was your inference from my assumption

that the dredging of the North Ditch will have no

significant effect on the level of PCBs in Lake

Michigan fish, is that correct?

A In both the hypotheses --

Q Is that correct?

A Yes. Both your hypotheses for the harbor

and the ditch, you -gave two assumptions, given those,

my response stands.

MR. FEATHERSTONE: Would you give me a second?

(A short recess was had.)

"Re* L U^n
_____________________________________________________________ (~ r. ̂ J Q̂ cr.;,â J O
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MR. FEATHERSTONE: I think this is as good a

place as any to stop for the day.

(The deposition was recessed

to August 13, 1981, at the

hour of 10:30 a.m.)
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"Mercury Studies in Michigan," 4th Invitational Symposium of the Interuniversity
Consortium for Environmental Studies, University of North Carolina 1977

"Environmental Epidemiology; A Means of Addressing Environmental Problems," Society
of Epidemiological Research, University of Iowa 1978

"Cohort Study of Michigan Residents Exposed to Polybrominated Biphenyls," VII
International Congress of Rural Medicine, Salt Lake City, Utah 1978

"Health Status of Persons Exposed to Polybrominated Biphenyl," 18th Annual Meeting
of the Society of Toxicology, New Orleans 1979

"Evaluation of Polychlorinated Biphenyl in Humans Exposed to Contaminated Fish,"
19th Annual Meeting of the Society of Toxicology, Washington, D.C. 1980

"The Epidemiology and Pharmacokinetics of PBB in Humans," Methods to Enhance
the Excretion of PBB Workshop, Michigan State University 1980

"Evaluation of Humans Exposed to Halogenated Biphenyls," Symposium on Ecological
and Health Effects of Chlorinated Hydrocarbons, American Chemical Society,
San Francisco 1980

"Surveys of PCB Residues in Humans," Central States Association of Food & Drug
Officials, Spring meeting, Grand Rapids 1981

"Human Health Effect Evaluations - Toxicology's Bottom Line," Toxicology in
Michigan Today Symposium, Michigan State University 1981

"Epidemiologic Studies of Humans Exposed to Chemical Contaminants," International
Symposium on Environmental Pollution, Miami 1981

"Epidemiologic Studies of Humans Exposed to Halogenated Bipnenyls", Symposium on
Assessment of Health Effects at Chemical Disposal Sites. Rockefeller University
1981.
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Inviced Participations;

Interuniversity Consortium for Environmental Studies, University North Carolina
Chapel Hill 1972

Michigan United Conservation Clubs Directors Conference Panel on Spray Irrigation
of Uastewater, Lansing, Michigan 1974

Michigan State Medical Society Presentation on Environmental Epidemiology 1974

Michigan State University Dairy Science Faculty Seminar speaker, East Lansing 1975

Wisconsin Food & Fishery Seminar on PCB, Sturgeon Bay, Wisconsin 1976

Northern Regional Public Health Conference speaker, Midland, Michigan 1976

Ingham County Republicans Open Forum speaker, Lansing, Michigan 1977

University of Michigan School of Public Health Seminar on PBB, Ann Arbor 1977

Michigan State University Department of Toxicology and Pharmacology lectures, 1978 1979

American Association of University Women, Program Panel speaker 1978
i

Michigan Sea Grant Coastal resource Program speaker, East Lansing 1979

Michigan State University Resource Ecology and Man lecture, East Lansing 1979

Governor's Conference on the Impact of Science and Technology on the Quality of
Life in Michigan. Program moderator, Detroit, Michigan 1979

Great Lakes Basin Commission Workshop on the scientific basis for dealing with
toxic substances in the Great Lakes speaker, Milwaukee, Wisconsin 1979

PIRGIM Seminar on Hazardous Substances speaker, Ann Arbor 1980

Great Lakes Basin Commission Conference on Research Needs panelist, Ann Arbor 1980

American College of Physicians Regional Conference speaker, Traverse City 1980

National Oceanic and Atmospheric Administration Great Lakes Pollution Monitoring
Workshops, Traverse City 1980 and Ann Arbor 1981

International Joint Commission, workshop on the Compatibility of Great Lakes Basin
Cancer Registries. Participant, Windsor, Ontario 1981

Michigan State University Symposium on Toxicology in Michigan Today. Speaker,
East Lansing 1?81

Central States Association of Food & Drug Officials Spring meeting. Speaker
Grand Rapids 1981

Rockefeller University Symposium on Evaluation of Chemical Disposal Sites.
Speaker, New York City 1981
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The aquatic environment of the Great Lakes baain has long been a sink for

chemical contamination as a result of terrestrial activities. Various chemical

compounds, including PCB's and DOT, which degrade slowly and are lipophilic in

nature, have been detected in most compartments of the lakes' environment. Annual

testing of fish indicates that DDT levels'are dropping at a rate faster than

expected, however, unlike DOT, the PCS levels in the lake environment have only

slowly declined since their initial detection in fish in the late 1960's. Because

of their persistence in the environment, their bioaccumulation in fish, resulting

in significant levels depending on species, size, and age, and continued deposition

into the Great Lakes, the presence of PCB's in fish will continue for some time.

To consider the PCB problem an interagency committee was formed. Three

questions regarding PCB contamination of fish were addressed:

1. What are the current levels of PCB's in fish?

2. What legal remedies are available for protection of the public?

3. What is the significance of PCB's from the human health perspective?

These topics were discussed as follows:

1. What are the current levels of PCB's in fish?

Since 1973, the Great Lakes Environmental Contaminants Survey (GLECS) has

provided data on the levels of PCB's and other chemical contaminants, in various

species of Great Lakes fish. Unfortunately, the most recent data from the survey

is for 1977 and although laboratory tests of more recent fish collections are in

progress, no complete report has, as yet, been released. The U.S. Fish and Wildlife

Service (USFWS) also provided data on chemical contaminants in fish from 1972 to

1976. Applying trend-line analysis to this data, 1981 levels of PCB's would be

approximately 7.4 ppm in coho and 8.7 ppm in lake trout, which are both above the

current and proposed FDA guidelines for commercial sale of fish. Assuming the

rate of decline in PCB levels remains constant, it would not be until 1986 for the

PCB levels in coho and 1982 for the PCB levels in lake trout to drop below the
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current S ppm FDA tolerance and not until 1992 for coho and 1984 for lake trouc

would PCS levels drop below the proposed FDA standard of 2 ppm.

2. What legal remedies are available for protection of che public?

For a number of years the Michigan Department of Public Health has published

advisories concerning consumption of fish from Michigan waters including the Great

Lakes. The public is informed of these advisories through media attention and the

fishing guide provided to licensed fishermen. Unfortunately, the update and

revision of these advisories are dependent upon fish monitoring reports which, as

discussed above, have been unavailable in recent years. It is essential that this

fish monitoring data be finalized and released and that support be provided to

allow the GLECS monitoring program to continue at a reasonable pace.

Control of commercially available fish in Michigan is a responsibility of the

Michigan Department of Agriculture (MDA) which historically enforces guldelineu

established by the FDA. Although the FDA has established a PCS tolerance for fish

of 5 ppm, individual states are able to establish and enforce their own more

stringent standards. Thus, the MDA can establish a standard by requesting enactment

of a law or by proposing enforcement rules. The former process was accomplished

for PBB in October 1977 for which a Michigan standard was established at a level

lower than that set by FDA for commercial sale of red meats, poultry, whole milk,

and feed.

The extent of protection provided by a lower standard is questionable in view

of the fact that 1978 data from the U.S. Department of Commerce Indicates that the

annual per capita consumption of commercial fish and shellfish is only 13.4 pounds

and that commercial catches of Great Lakes fish has been a declining enterprise

over the past decade. However, in contrast, a 1974 study by the Michigan Department
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of Public Health revealed that Michigan sport fishermen caught and consumed

approximately 32 pounds of Great Lakes fish per year with some individuals exceed-

ing 250 pounds per year. Thus, in terms of protection, it should be understood

that although a lower Michigan standard for commercial sale of fish would provide

so uio additional protection Lo the general public, it would not el'fect the hundreds

of thousands of sport fishermen exposed to much greater amounts of PCB's.

3. Wh.-iL is the s t^n i flc.-inci' of I'CH's from the human health perspective?

PCB's are a mixture of chlorinated biphenyls. Although this material has

been in use for years and has consequently become a world-wide contaminant, the

toxicology of the individual PCB congeners and their metabolites is still not

fully understood.

The nature of this material, a mixture, complicates research as human exposure

does nut normalJy oceur LO pure compounds. Nevertheless^ research over the past,

decade has indicated clearly that some PCB congeners are not biologically inert

and are metabolized by the body into intermediate compounds which display a variety

of toxicities in laboratory animals. Recent epidemiologic studies have also

provided evidence of a correlation between PCB exposure and elevated blood pressure,

diminished lung function, arthritis, and elevated levels of certain liver enzymes.

As our state of knowledge on PCB's advances, it has become clear that exposure

to a mixture of compounds of this nature should be avoided where possible.

The FOA established the 5 ppm guideline based on information available at

that time which consisted mainly of studies of short-term exposure accidents such

as the Japanese Yusho incident. Based on these studies, it was determined that a

5 ppm guideline provided a sufficient margin of protection and that daily consumption

of 5 ppm PCB's would prevent citizens from exceeding the 1 ug/kg/day maximum

allowable dose believed tolerable for long-term exposure. However, data generated

since that time has indicated that PCB exposure is a continuous phenomenon, that



PCB's may gradually accumulate in body tissues, and that the maximum daily dose

for long-term exposure is exceeded by persons who regularly consume contaminated

fish. Through human studies performed in Michigan, it has been shown that the

"margin of safety" provided by the 5 ppm guideline is uncomfortably small and

insufficient for certain population groups. Furthermore, various animal studies

have shown PCB's to be animal carcinogens and, therefore, potential human

carcinogens.

Calculations of the PDA risk assessment was performed using these animal

data as human data sufficient for use in the mathematical extrapolation model

(described below) were unavailable. There are several difficulties in extra-

polating from animal data to humans. First of all and most importantly is the

assumption that no metabolic or kinetic differences exist between the test

animals and humans. Secondly, as only a limited number of animals are used in

these studies, (usually no more than 100 per dose), large doses of the test

substance are administered to increase the likelihood of eliciting a detectable

toxic response. Unfortunately, human exposure levels to environmental contaminants

uuldom fall in this dose range buL radior well below it thus nccesHit.iCiiiK Cla-

use of statistical extrapolation for determination of response. This is further

complicated by the fact that there are an infinite number of paths the dose-

response curve can follow as it approaches zero dose.

The FDA utilized the conservative linear single hit extrapolation model

which of all the models is least likely to underestimate the risk. Due to

several built-in conservative factors, this model was not designed to estimate

actual risk but rather to estimate the upper bounds of risk.



Page 3

Selection of appropriate animal data to use in the linear extrapolation

model is difficult for PCB's as there are no toxicity studies performed with

residues that actually occur in fish. Environmental transformation results 1

PCB residues in fish that are different in chemical composition than industri

I'Cli products, 11 ic latter of which arc used in laboratory studies. As residue

for Aroclor 1254 most closely resemble the PCB residue in fish, most PCB toxi

studies were performed with this product.

ror tne PDA risk assessment, two studies were selected, 1) the NCI bloat

of Aroclor 1254 fed to male and female rats at 25, 50, or 100 ppo for lOt-1"")

weeks and 2) a study by Klmbrough with female rats fed Aroclor 1260 for 21-22

months.

Based on these studies and the exposure data listed in Table 1, the upper

confidence limits (992) on lifetime risks for cancer are presented in Table 2.

In addition to tiic 50th and 90th percentilc caters, the lifetime risks for

consumers of sports-fish in Lake Michigan is also presented under the 90th

percentile column. Kiuku were estimated for tolerances of 5,2,1 |>|>m, and no

tolerance using both Klmbrough and NCI data. The NCI data was divided f her

into risks for total malignancies for males plus females, liver carcinomas J

adenomas for males plus females, and on hematopietic in males plus females. I!

risks for sports fishermen were calculated assuming no tolerance as they would

be unrestricted by any tolerance.

Although the accuracy of these numbers to estimating actual risk Is unkno*

the relative effects of exposure reduction can be seen from the data presented

in Table 2. Assuming that risk is evenly distributed over a 70 year average

lifetime, a tolerance of 5 ppm, 2 ppm, and 1 ppm would reduce cancer risk 8-102

32-582, and 55-61Z, respectively, from the cancer risk involved with no toleran



\

Page 6

Spores fishermen would have a 12-14 fold increased risk compared to the general

population.

Conclusions:

It is the consensus of the committee that the logic behind the PDA's desire

Co reduce exposure co I'CU through a more strict standard is sound. PCB's arc a

toxic mixture of chemicals which accumulate in human tissues. Their long-term

human health effects are unknown, therefore, the possible consequences 01 this

exposure are not fully known. For these reasons, attempts to reduce exposure

above an unavoidable background are prudent.

Although commercial food guidelines do not restrict sport fishermen who

catch, clean and cook fish on their own, this group tends to be more aware of

the condition of the fish they seek and more knowledgeable of methods to reduce

exposure through proper cooking and cleaning procedures. It is vital tiiat these

people be kept informed and up-co-dute on the condition of the fish and advisories

concerning consumption.

The current public health advisory which emphasizes reduced annual consumption

of certain species and recommends that women in the reproductive phase of their

lives and children avoid such fish is proper. This advisory should receive

greater publicity and should be re-issued annually. Correspondingly, current

surveillance data necessary to formulate the advisory should be available so

that the information provided to the citizens of Michigan is as accurate as

possible.

The question of setting a special state standard for PCB is one which

involves social and econonic considerations. To choose a number and adopt it is

the prerogative and responsibility of the legislature and executive branch.



Page 7
' \

Everyone is exposed to small amounts of PCB's In the air, water, and soil.

These exposure routes arc unavoidable and in most instances, uncontrollable.

Consumption of contaminated fish, on the other hand, represents the greatest

source of PCB exposure to the average citizen and is avoidable and controllable.

A strict standard for PCB's in fish is a necessary and correct mechanism for

reducing exposure and reducing the risk of potential human health effects.



Table 1 Intake of PCB's from Fish for Eaters of Species of Interest

Intake at 50th percentile -
Ug per day

PPM of diet3
pg per kilogram of body weight

Intake at 90th percentile -
Hg per day

PPM of diet
Mg per kilogram of body weight

Assuming
No Tolerance

8.46

.0056

.12

22.1

.0147

.32

Assuming
Tolerance
* 5 ppm

7.57

.0051

.11

20.1

.0135

.29

Assuming
Tolerance
- 2 ppm

5.59

.0037

.08

14.9

.0099

.21

Assuming
Tolerance
• 1 ppm

3.30

.0022

.05

9.22

.0061

.13

1 Taken from FDA publication entitled, "An Assessment of Risk Associated with the Human Consumption of
some species of Fish Contaminated with Polychlorinated Blphenyls (PCB's)

2 For assumed tolerances, PCB values exceeding the tolerance were eliminated

3 Assumed 1500 grams daily intake



Table 2 ) ) 1Upper Confidence LI s (99X) on Lifetime Risks, of Cai *ft Eaters of Flsu Special of interest

Animal
Studies on which
risks are based

Kl rub rough - Rats
Liver Carcinoma

NCI Bloassy - Total
Malignancies for
Male & Female

NCI Bioassay - Liver
Carcinoma & Adenomas
for Male & Female

NCI Bioassay
Hematopletic
for Male & Female

50th Percentile Eaters

Assuming Assuming Assuming
No Tolerance Tolerance Tolerance

Lake-* • 5 ppm • 2 ppm
USA Michigan

1.32 18.4 1.2 0.8

4.1 58.0 3.7 2.7

0.9 1?.75 0.9 0.6

2.7 38.25 2.4 1.8

90th Percentile Eaters

Assuming Assuming Assuming
Tolerance No Tolerance Tolerance
• 1 ppm Lake-* - 5 ppm

USA Michigan

0.5 3.4 41. 4 3.1

1.6 10.6 129.2 9.8

0.4 2.5 30.5 2.3

1.1 7.0 85.3 6.5

Assuming Assuming
Tolerance Tolerance
• 2 ppm ™ 1 ppm

2.3 1.4

7.2 4.4

1.7 1.0

4.7 2.9

1 Taken from FDA publication cited in Table 1.
2 All risks are lifetime risks computed as rates per 100,000 of the population at risk.
3 Risk calculated for Lake Michigan sports-fish eaters who consume an average of 1.7 pg/kg/day PCB

or 3.9 yg/kg/da> at the 90th percentlle. Risks in other «reas having similar sports-fish consumption
and PCB contamination are probably similar.
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CHAPTER 21

POPULATION STUDIES OF PCS* IN KICHICAN RESIDENTS

Harold E.B. Humphrey
Center for Environmental Health Sciences

Michigan Department of Public Hi:,-1th
Lanslng, Michigan

INTRODUCTION

Between 1929 and 1977, about 1.1 billion pounds of
polychlorlnated blphenyls (PCBs) were produced in this country.
Although U.S. production of the chemical hes ceased, it is
•sticated that 750 B i l l i o n pounds are still In service (Miller,
19B?). The rest has bern exported, destroyed, burled, or lost
to the environment. Acknowledgment that PCB is a worldwide
pollutant server as proof that past and potential future losses
to th» environment are not insignificant.

The Great Lakes present a unique situation for long l i v e d
contaminants which ran Moaccumultte in living organisms. Our
lakes act as reservoirs for atmospheric and terrestrial
pollutants such as PCB. The relatively slow turnover and
removal of contaminants plus biooagnlfiratlon in the food chain
Bake the aquatic environment of the Great Lakes a potential
source for significant human exposure.

PCB has been shown to be toxic In animals, hus a long half-
life in manuals, and Is present in our environment. Host humans
•re unavoidably exposed to small quantities of this chemical
during their lives. It Is not certain whether or not contact
with additional sources constitutes an increase In eiposure
wtilch w i l l produce disease or degraded human health. It is of
scientific and public Interest to define whether such exposure
in the Great Lakes basin has the potential for Impact on the
population using this resource.

*t the Michigan Department of Public H e a l t h , we are
conduct ing several cohort studies which eiaclne the extent of
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human exposure to chenlcal contamlnanta. He art attempting to
define whether or not possible negative health effects have
occurred or may appear as a result of auch expoaure. In thla
presentation, I will draw on data collected from our long-term
polybromlnated blphenyl (PBB) study of farmers from Michigan
and Iowa (Landrlgan j_t a_l., 1979), • long-term atudy of families
exposed to farm products contaminated by PCS'* from allos, the
1971 evaluation of Great Lakes fishermen (Humphrey, 1976), and
our on-going atudy of persons who consume Great Lakes fish.
Human specimens tested In these studiea will demonstrate levels
of exposure, and evaluation of Interview and medical data
collected from participants will document the occurrence of
health events In these cohorts.

HUMAN EXPOSURE ASSESSMENT

Hunan breast milk has been reported to be a good predictor
of exposure to fat soluble chemicals (Brilliant et • !., 1978).
The data shown in Table 1 Indicate that PCBs are frequently
found In women nationally and always found in women residing

TABLE 1

PCB In Mothers Milk

PCB (Fat Basis)
Concentration (mg/kg)

Study

1975 National
1977-78 Serv.

Testing
1976 Random

Survey
1980-81 HDET

Study
1971 Fish Eater

12.73 kg/yr
Silo Daughter

NiiEber
of

Women

1,038

1,057

95

120

1
1

Detectable
(percent)

69

100

100

100

•~

Median

„

1.35

0.82

0.96"

4.0
13.0

Range

0.3 - 5.1

0.1 - 3-3

0.2 - 3.0

..
--

In Michigan. Monitoring of the general population Indicates
that most people receive • background exposure to this
ubiquitous cheolcal contaminant. It la of Interest to note
that persons eiposrd to additional known aources of PCB receive
algnlflcantly greater exposures. The consumption of contam-
Inated fish frcn the Great Lakes or food fron a far* with r PCB
coated silo appear to significantly Increase contaminant levels
In breast •Ilk.

The extent of PCB exposure can also be demonstrated by
evaluation of serum specimens froc population groups. The lower
fat content of blood makes this a less sensitive sp»clnen than
breast milk for detecting ana 11 eiposures to fat soluble
chemicals. However, If exposure has been sufficient or long
atandlng as In the case of PCB, circulating levels provide a
convenient method for establishing exposure In cohorts. In
addition, detection of PCB in blonit Rives an Indication of Ihe
level at wtilch the Internal organ!) of the body are exposed to
the circulating contaminant. Table ? shows the range and median
levels of PCB found In aera from the four cohorts which we have
under evaluation. The data again demonstrate that PCB la
comonly found In American c i t izens at low levels (Michigan and
Iowa famers with median values of between 5 and 6 ug/kg), and
at significantly greater levels In persons w*io consume food
which has been shown to be contaminated with PCBs (fish eaters
and silo fare families with median values of 56 and 28 ug/kg,
respectively). It can be concluded that consjmptlon of Creat
Lakes fish represents a convenient and substantial way to
increase human exposure to PCB.

TABLE ?

PCB Levels Found in Humans

Croup

Iowa Farmer!
Michigan Farmers
Silo Farmers
Fish Eaters

Saapl*

Sera
Sera
Sera
Sera

Number
of

People

803
1,631

U9
90

Range
(ug/kg)

5-50
KD-57

5-300
25-366

Median
(ug/kg)

5
6
28
56

•Mean KD > Detection l i m i t of <5 ug/kg
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Contealnants from environmental sources would be leaa of
a problao it the chealcal was quickly excreted from the body and
did not accumulate In fat stores. However, for fat voluble
chealcals, this la not the case. Because of Ita long half-
lire, many small exposures to PCB result In a gradual Increase
In body burden. The long-ten atudy of over 4,000 Michigan
fanners who have had no extraordinary exposure to aoureea of
tCb has shown that aeruai PCB levels gradually rise with age
(Krelss el al., 1982). This Indicates that unavoidable
background exposure results In aoall but significant Increases
In human body burden over a llfetlM. Additional aources of
exposure will add to this background body burden, and auch
additions will also be retained for long periods of tlaw.

EVALUATION OF PERSONS EATING CHEAT LAKES FISH

In his talk earlier today, Dr. Swain Indicated that cooked
Great Lakes fish provide a significantly greater potential doae
of PCB than that provided fro* water and ateiospherlc aources
combined. Table 3 presents these eatlaiates and shows that
habitual fish consumption could provide a dose »,300 tlews that
esllBatcd froai background environmental aources.

Our Interest In evaluating the significance of this aource
of hu&an exposure to PCB led to our 197* atudy of 176 persons
who consul* Great Lakes flah (Humphrey, 1976). This
Investigation showed that persona froo four conamnltles who ate
greater than 10.91 kg of flah per year had aeruai PCB levela
which were algnlflcantly greater than people fro* the aaae
communities who rarely ate auch flah (Table «). The contrast
In seruk PCB levels between groups who never eat flah, rarely

TABLE 3

Comparison of Non-Occupational Sources of PCB Exposure

Estluted Human
Exposure exposure Source

7.8 ug/yr
2.9 ug/yr

AaHerit air at 1.9 ng/a^ air level PCB
Drinking water at " ng/1 ray water PCB
Co&ked Lake Michigan flsr. at 0.» to

«, ii ,„ /k. »>r»i

Poyulttiou ScuJjfb ot KBi in Hichiytn Kojrtcnts JO3

TABLE 1

Median Seru* PCB Values for Persons From
Michigan Coaaunltles In 1973

Median Serum PCB (ug/kg)

City

Traverse City
Manlstee
Ludlngton
South Haven

Comparison
(0-2.73 kg/yr)

13
23
15
22

Exposed
(> 10.91 kg/yr)

11
105
62
18

TABLE 5

Relationship Between Flah Consumption by Geographical
Location and Hunan Seruo PCB Levels

SeruB PCB (ug/kg)
Hunter _________________

Consumption of
Source of Fish (kg) People Range Mean Median

Lalce Michigan
Lake Michigan
Lake St. dalr

0
0-2.73

10 91-118
5-66.8

n
39
90
15

ND-III
ND-H1
25-366
ND-38

17.3
18.5
7?. 7
19.*

15
20
56
17

ND . Detection Halt of "5 ug/kg

oil f ish, eat av>re than 10.91 kg/yr of contao.! nated Lake
MjcMgar* flsti, and eat uncontki.1 n«t e<J fish fruB Lake Si. Oa l r
Is shown In To He b. Tl,t study docuutrnleii a d i rect re lat 1 orrsMp
b«twecr ( conaujLp t i on of con taa l naled f l a h «nd e l e v « t e ^ seruo. HCh

I
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fish consumption. Consusiptlon for the "exposed" group ranged
froo 10.91 kg/yr (an average of (bout one fish veal per week)
to as much as 118 kg/yr. Human blood level! correspondingly
ranged froa the Halt of detection (<S ug/kg) to • high of 366
ug/kg. When the exposed croup MBS sorted si-^ordlng to the
length of lime participants had actively been e«toning end
•atlng Greet Lake* fish, It was found that those Mho habitually
• te fish over the longest period of time had greater eerua PCB
levels than those Mho had eaten fish for shorter period* (Table
6).

The 1971 study confirmed that contaminated Oreat Lakes
fish are a source of exposure Mhloh contribute* to elevated
human PCB levels which are significantly greater than back-
ground. In addition, the absence of a reduction In PCB levels
In the exposed group between fishing seasons when no fish were
consumed, and the correlation between the number of years of
fish consumption and PCB levels supports the contention that
PCB exposure froa this source, If sustained, may result In a
continuing accumulation of PCB Mhloh is retained over time.

The evaluation of human exposure to Great Lakes fish Is
continuing through a follow-up study currently in progress. In
addition to re-evaluation of the participants in the 1971 study,
the current work has expanded the cohort to include over 600
persons from 1? communities who eat 10.91 or more kg of Lake
Michigan fish per year. An equal number of persons who do not
consume fish are being randomly aeleoted and matched for

TABLE 6

Relationship Between Serum PCB Levels and
Number of Tear* of Fish Consumption

Number of Tears
Fish Eaten

1-3
*-6
7-17
> 20

Number
of

People

9
33
9

«l

Serum

Range

KD-90
VD-161
15-261
12-366

PCB

Mean

»8.9
56.1
79.8
87.1

(ug/kg)

Median

18
»S
61
61

ND < Detection limit of <5 ug/kg

Studies ot FCBs in MJrhJgan Rendrnts JOS

comparison. This study when finished will provide data on human
levels of PCB and 10 other contaminants, 1980-8? fish consump-
tion patterns, regional differences In serum snd cooked fish
contaminant levels, and comparison to findings from the earlier
study. Preliclnary data from 1980 on part of the original 1971
cohort show that these people ate less fish In I960 than they
did in 1971 (Table 7). The decline in number of meals and
pounds of fish eaten In combination with the general reduction
in contaminant levels In Lake Michigan fish reported earlier
in this conference appear to have contributed to a decline in
eerum PCR levels (median of 56 ug/^ In 1971 versus median of
18 ug/kg in I960). Although these result! are encouraging, it
should be noted that the range of serum values remains similar
to that observed In 1971; many individuals continue to eat large
quantities of fish (up to 81 kg/yr In 1980), and the association
between consumption of fish and significantly elevated serum
PCB levels remains unchanged. Further analysis of the species
of fish eaten Is also necessary before the data In Table 7 can
be confirmed as a real trend or artifact. This evaluation is
underway.

EVALUATION OF PCB SILO FARM FAMILIES

Tables 1 and ? show that persons from fans with silos
coated on the interior with a aealanl containing PCB are a
second group who have received algnlflcant non-occupational
exposure to PCB. We have had the opportunity to include some
of these far» families In our long-term study of PBB expti^re.
Blood collected froa 183 people (60 families) Indicate? a PCB
concentration range nearly equal to that of the fist, eater group

TABLE 7

Comparison of Fish Consumption and
Serum PCB Levels, 1971 Veraus 1980

Hedlsn Values for Study Tear

Persons Consuming
>10.91 kg of Flsh/Yr

Number of rtesls/Yr
Kilograms of Flsh/Ir
Serum PCB (ug/kg)

1971

60
It.55
56

1980

39
9.55
18
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end • median a«rum PCB value (26 ug/kg) which 1* nearly five
times that expected in the general population. Far* family
exposure to PCB occurred wtien the sealant peeled off the allo
walls over the years and contaminated the allege eaten by the
farm animals. Those families who regularly at* dairy products
and beef directly tram their own fan unknowingly consumed PCB
contaminated food. Because of Uia relatively avail nuaber of
farms involved, the domestic food aupply for the general public
is not believed to have been adversely affected. For the farm
faailles, this situation represents a continuous dally exposure
of long duration which contraata with eipoaure fro* flah which
Is intermittent In nature. Contamination of fara food la
presumed to have occurred over many years, possibly greater
than twenty since soar of the slloa which were constructed In
the 19<<0s and 1950s were still In us* In me aid-1970s when
these faailles were enrolled. A current aurvey by the Michigan
Departaent of Agriculture is expected to Identify all of the
fa ran In Michigan which have alJoa contaalned by PCBs.
Evaluation of persons eiposed In this Banner la of Interest
because it provides the opportunity to learn acre about the
human impact of long-ten exposure to PCBs.

HUMAN HEALTH IMPLICATIONS

The cohorts established In Michigan to study persons
exposed to halogenalcd blphenyls constitute the largest such
investigation in the country and provide an opportunity to
investigate the meaning and significance of auch exposure.
Specimens froa these cohorts have docuaented the extent of PCB
exposure frca potential sources of concern. Interview and
•edlcal record data which record actual human experiences have
been evaluated in an at leapt to determine whether or not there
Is a relationship between ayaptoas and diseases of lexicological
importance and body burden. The difficulty In such an evalu-
ation lies In quantifying subtle or delayed physiological
changes in huaans which would indicate the presence of a toxic
reaction or disease attributable to exposure as predicted fro*
animal eiperlaents. Environmental exposures are aeldom exten-
sive enough to produce easily observable toxic effects. Tet,
the long half-life of the halogenated blphenyls results In a
continuing internal exposure, the outcome of union has not been
fully defined In humans.

Bit medic*] histories of atudy participants were obtained
by Interview and screened for acute, neurological, dermatologi-
es!, skeletal, and metabolic disorders or dlsesses characteris-
tic of those presumed to be cauaed by chlorinated blphenyl
exposure. Those eiposed to Great Lakes fish did nnt in 197*
reoort health problems or aedlcal conditions which could be

correlated with seruo PCB levels or fish consumption. The. type
and frequency of various a*dical cooplalnts were similar for
eiposed and comparison persons. Evaluation of data collected
during the current investigation is Incomplete at this time.
Whether or not the lack of symptomatology is due to Insufficient
exposure, insufficient time since initiation of exposure, or
the lack of sensit ivity in detecting slowly emerging toilc
effects is undecided at this time. Follow-up studies will help
clarify this as tine passes and diagnostic techniques improve.
It should also be noted that this cohort atudy was not designed
to seek out former fishermen who may no longer be up to the
rigors of sport fishing because of medical problems or chronic
Illness. Instead, it was designed to asseij exposure In those
currently practicing sport fishing on the Great Lakes.

The silo farm family cohort provides an opportunity to
evaluate the outcome of long-term continuous PCB eipojure.
Medical histories for fansers with PCB conlatlnated silos wrre
reviewed and compared to those of Iowa farmers and Michigan
farmers recently exposed to PBBs.

Comparison of reported symptoms (Tsble 8) showed that tht
PCB exposed silo farmers had a greater frequency of joint
problems and numbness. To a lesser extent, this was also found
among the PBB exposed farmers. These syvptoas wrre found to
have weak but positive correlation with serue PCB levels vrcn
adjusted for age. Such a correlation was not seen for PBB

TABLE 8

Percent Persons Reporting Health Symptoms

Symptom

Tiredness
Headaches
Rashes
Skin Problems
"•j-tness
Joint Problems
Nausea

Percent of
Silo

Farmers

in
10
7
H

19
?0

5

Percent of
lows

Farmers

3
3

-1
i
5
6
3

Percent of
PBB

Farmers

17
10
*
li

10
1)
1 1

Nunber of People 183
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m levels, Although the subjectivity of reported symptoms mmkcs
a fine conclusion difficult, the correlation with PO exposure
la Interesting because central nervous ay a tea and connective
tissue defecta are possible outcomes of prolonged FCB exposure.

The occurrence of diseases which ha** b»«n confirmed by
•edloal records were alao compared for the three cohorta and
are ahown In Table 9. Among the diseases evaluated, the 3.3
percent frequency of cancer In the alio far* family cohort w»s
•ignlflcantly greater than the occurrence of this disease In
the other two faro groups and was (raster than the 0.3 percent
rale predicted by the national Surveillance, Epidemiology, and
End Results Program (SEER) cancer morbidity rates. The cancers
found In the silo group were located In • variety of altea and
occurred mort frequently In females, 6.1 percent than Bales 1.6
percent. This observation Is Interesting beoauae PCB la con-
sidered to be a proaoter (Nobuyukl, 1973), • carcinogen (Klm-
brough, 197<I, 1975, 1979), and la regarded as a human carcino-
gen (IARC, 1976). The silo families have possibly received a
chronic repeated exposure froei their diet on a regular basis
for over twenty years. It has bean (peculated that prolonged
exposure to a potential carcinogen with a long half-life could
produce continuous target organ exposure which would result In
tumor production. The occurrence of disease events In the silo
faro group also serves an Indication of health events which
could possibly occur In fish esters In the future. However,
this data should be treated cautloualy at this time. The PCB
silo cohort Is too small to provide appropriate statistical

TABU 9

Percent Persons Reporting Disease Conditions

Syaptom

Heart
Hepatitis
Diabetes
Thyroid
Tumor (benign)
Cancer

Percent of
Silo

Farmers

6
1
3
2
6
3.3

Percent of
Iowa

Farmers

^
1
1
1
3
0,8

Percent of
PBB

Farmers

4
1
2
2
4
0.4

Number of People 183 1,636 2,150
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evaluation of events which are occurring and needs to be
enlarged to properly evaluate the PCB/cancer hypothesis. The
findings to date do demonstrate a lead which should be pursued
with continued and expanded surveillance of persons exposed to
PCB In this Banner.

In conclusion, our cohort studies have provided data which
demonstrates a clear relstionshlp between environmental aources
of PCB and Increased hunan exposure. Consumption of contami-
nated fish or faro products results In elevated PCB levels In
humans. No acute disease has been identified In exposed indi-
viduals, but the long-tera outcome of this added body burden
remains to be determined. The data generated to date provide
viable leads which should be pursued. The cohorts which we
have established In Michigan provide an excellent opportunity
to continue evaluation of the significance of halogenated
blphenyl exposure In humans.
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, )
)

Plaintiff, )
)

-vs- ) No. 78 C 1004
)

i OUTBOARD MARINE CORPORATION )
and MONSANTO COMPANY, )

)
Defendants. )

The continued deposition of Harold E. B. Humphrey,

called by Monsanto Company, resumed pursuant to

adjournment, on Thursday, August 13, 1981, at the

hour of 10:30 a.m., at the United States Attorney's

Office, 219 South Dearborn, 15th Floor Conference

Room.

PRESENT:

MR. JAMES P. WHITE,

on behalf of the United States of
Ame ri ca;

MS. ROSEANN OLIVER and MS. CAROL DORGE,

on behalf of Outboard Marine
Corporation;

MR. BRUCE A. FEATHERSTONE,

on behalf of Monsanto Company.

I neei I_. t_Jrocin
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HAROLD E. B. HUMPHREY,

called as a witness by Monsanto Company, having been

previously duly sworn, was examined and testified

as follows:

DIRECT EXAMINATION (RESUMED)

BY MR. FEATHERSTONE:

Q I want to ask you a few cleanup questions

on the Yusho incident in Japan.

The Japanese medical reports on the Yusho

incident you have seen, are those by and large

epidemiclogical studies, the type of work that you

do?

A Yes. I am not sure what you mean by

"by and large." Yes, there has been an epidemiol-

ogical study of people exposed in the Yusho.

What I am not sure on is in addition to

or in connection with that there have been other

ancillary studies, medical-type studies. But yes,

there is a major epidemiological study of those

people, and this is what it is commonly referred

to as .

Q You made reference in Reference No. 7 of

your report to an article authored by Kuratsune,

in Japan.
T^eo I I JrLan
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Humphrey - direct (Feathers tone)

A Yes, I did.

Q I take it from the title of that it's

epidemiologica1 work?

A Yes, I believe that's correct.

Q Is it your understanding that the work

that he has been doing since then has also been in

the vein of an epidemiological study?

A It's my understanding that the combination

of authors cited in that reference have been conduct-

ing a continuing epidemiologic study of the Yusho

people.

Q From your review of the literature pertain-

ing to the Yusho incident, I take it you v/ould agree

that the report and the tentative conclusions reached

by authors have been very fluid. In other words,

they have been changing over the years.

A Yes, I think that is a correct perspective,

yes .

Q So for instance, the analysis of the

contaminants in the rice oil has changed over the

years.

A I would prefer to restate that.

The detection of contaminants or the

I nea [_. Urban
——————————————————————————————————————————————————————— (_ertiriea ;^nortnan<J |
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Humphrey - direct ( Feathers tone )

ability to detect contaminants has changed over

the years .

Q That's what my question was searching

for. The contaminants reported in the rice oil

changed over the years.

A That is my understanding, yes.

Q So have the medical opinions and conclu-

sions that have been reached by the experts studying

that situation.

A Well, what do you mean by that?

Q What I mean is that the possible causes

of the Yusho poisoning have changed over the years,

as the medical experts refine their opinion as to

what exactly was in the Yusho rice oil, and in what

quantities .

A I think I understand what you mean, but

the way you have stated it, I still don't completely

agree with you.

Q Tell me how much you agree with.

A You are addressing the question of the

responsible agent, causative agent.

Q In other words, the chemical that is at

fault.

TU. L Urt*n
____ _______ __ ————————————————————————————————————————— (^ertified ^nortijncJ , <eporter ———

'«go. | i l ; - i o , * 6C603
31? - 767-335?



216

Humphrey - direct ( Featherstone)

A Is that what you are saying?

Q Yes .

A And in reply to that I would agree that

over the years additional agents, chemical toxins,

have been detected. What I don't know is what is

the proportionate role of each of those chemical

toxins as to being responsible for the observed

e ffects .

Q In light of these changes that occurred

in the last decade with respect to the observations

made by experts about the Yusho incident, I take it

in your medical judgment the more current reports

are the more reliable, is that correct?

THE WITNESS : Would you read back what preceded

the last sentence.

MR. FEATHERSTONE: Why don't you read the

ques t ion.

(The record was read by the

reporter as requested.)

BY THE WITNESS:

A No, I wouldn't agree with that entirely.

BY MR. FEATHERSTONE:

Q You would agree with it in some respects,

I ke<3 [_. Urban

———————————————————————————————————————————————————— C_ertir<ed ^riortKand Reporter _____
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Humphrey - direct (Feathers tone)

| obviously.

I A Well, I'd like to get at a little more

exactly what you mean by the current reports are

more re liable.

Q In terms of furnishing data, as to what

was in the rice oil.

A Oh, as to what v/as in the rice oil?

Q Yes .

A Okay. I was interpreting your question

more broadly.

Q I am going to get to the more broad

ques tions.

A The people eight years ago, the effects

that they observed were, I felt, accurate. But if

you are distinguishing with respect to the content

of contaminants in the rice oil, then I would agree

that the most recent reports appear to have the

most up-to-date analytical analysis of such

contaminants, yes.

Q Do you also agree that the more recent

report which discussed the possible role of the

various contaminants in causing the effects noted

in the Yusho victims are the more reliable reports?

I nea |__. U^ocm

$outl,

o. Ulno
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Humphrey - direct (Feathers tone )

A Again, I take it -- I can't agree with the

way you have stated that question. What do you mean

by "reliable"?

Q Well, Doctor, I will approach it this way.

Early in the 1970s the common thought among medical

experts in this country and in Japan was that the

Yusho symptoms were caused by PCB exposure. Isn't

that right?

A And that was a reliable report.

Q At that time .

A Yes .

Q Since that time, however, further analytical

work has detected other contaminants in that rice oil.

A That is correct.

Q Including dibenzof urans and PCQs .

A I agree .

Q Indeed those other contaminants have been

present in substantial quantities.

A That appears to be so.

Q In light of the detection of these other

contaminants in the Yusho rice oil, there have been

new reports that have been issued discussing the

role of these contaminants in causing the Yusho

T^ea [_• Urban
————————————————————————————————————————————————————— (^em-ied ^hortnand Reporter
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Humphrey - direct ( Feathers tone)

symptoms.

A Yes, there have.

Q My question is, Doctor, in your medical

judgment would you put more reliability on the

current state of the literature, current state of

medical knowledge with respect to the Yusho incident

than you would on reports that were issued in the

early 1970s?

A Yes, I would.

Q I take it from your testimony today and

yesterday, you yourself have reached no opinion,

with a reasonable degree of medical certainty, as

to the1 cause of the Yusho symptoms?

A I have not, that is correct.

Q I take it, in light of that, you would

defer to the medical experts who have been following

the Yusho incident more closely than you have?

A Well, yes. I would defer to people who

are following it more closely.

But the question is -- I have an opinion.

So that the question is, is it known what the various

agents present in the rice oil have done, or what

their contributions are.

I nea |_. (_Jroan
———————————————————————————————————————————————————— C_e r-' r 'ed SliortnonJ Reoorter
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Humphrey - direct (Featherstone)

Q And you have no idea.

A My feeling is that this is not known for

sure, and therefore I don't know for sure.

Q Doctor, when you say you don't know for

sure, you testified yesterday that you have no idea

about the toxicological consequences of exposure to

PCQs, for instance.

A That I have no idea?

Q That's right.

A Imp lying ?

Q You haven't studied PCQs.

A But I have read about them.

Q Well, Doctor, I asked you just a minute ago

whether you have an opinion, within a reasonable

degree of medical certainty, as to the cause of the

Yusho symptoms.

A And I replied I did not.

Q You did not. Okay.

Doctor, you have done some work with PBBs,

is that correct?

A That is correct.

Q The work that you have done with PBBs has

been in the nature of epidemiological work?

ieci ^^noT"tncjnd l%epot*ttti* ————
"~ iL I C |i Oi j.^outh [_a ^al.e otT<e«t
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Humphrey - direct (Featherstone)

A That is correct.

0 From your work and findings with respect to

i PBB exposure to humans, have you drawn any opinions,ii
with any reasonable degree of medical certainty, with

respect to the effects of PCB exposure on humans?

A No, we have not.

Q Doctor, do you agree with this statement:

"There is no evidence of deleterious
•̂

effects resulting from inhalation of PCBs from

the air."

A No. I don't think I'd agree with that.

Q What evidence do you have that there is

any health harm to humans from inhalation of PCBs in

the air?

A There are reports in the literature where

occupation workers have been studied. These are

workers in occupations where PCBs were used, and

there is some evidence that there may be an associa-

tion between an occupation in which there was air

contamination by PCBs, and various abnormalities as

measured in followup studies of the people.

Q So your only evidence is in the occupational

context?

C_ertipeo O'1°rtPon
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Humphrey - direct ( Feathers tone )

A Yes, that is correct.

Q Have you in the course of your work followed

the information pertaining to PCS levels in the

atmosphere? I am talking about outside of the

working environment.

A The general environmental atmosphere?

Q Yes .

A In a general sense, yes.

Q So if I use the phrase general environmental

atmosphere, you understand that to exclude plants in

which PCBs are used?

A I will.

Q Okay.

A That is our agreement, yes.

Q With respect to PCBs in the general environ-

mental atmosphere, Doctor, do you agree with this

s tatement;

"There is no evidence of deleterious effects

resulting from inhalation of PCBs from the air."

A As quoted, I would agree.

Q Doctor, do you agree that that statement

which I have read to you constitutes valid human data?

A Constitutes valid human data?

TU L Ur^n
——————————————————————————————————————————————————————— C^ertiKed Shorthand Reporter
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H u m p h r e y - direct (Fea thers tone)

Q Y e s .

A Would you please read the statement again.

Q "There is no evidence of deleterious effects

from inhalation of PCBs from the air." This refers

to human effects.

A I hear no reference to data.

So your statement is it's not valid human

data?

A That is a statement that you quoted, but I

hear no reference to data, to measurements. So no,

that is not human data.

Q You do not consider --

A That is a conclusion or a statement. That

is not data.

Q So if somebody were to tell you there is

no evidence of something, you would consider that a

statement, and not zero data.

A In my profession, generally if someone

makes a statement such as that they have some kind

of measurements that have been made to support the

statement. That is the data. Such measurements are

the data. If such measurements can't be produced

to support the statement, then it is an opinion.

I nea [_. LJroon
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Humphrey - direct (Feathers tone)

Q Let me ask you this. This statement:

"There is no evidence of deleterious

effects resulting from inhalation of PCBs

from the air."

Do you consider that a valid conclusion?

A No , I don't.

Q Or opinion?

A I consider it an opinion. Somebody must

have said it, so it's an opinion.

Q Do you consider it a valid opinion, based

on your knowledge of PCB levels in the general

environmental atmosphere, and your knowledge of the

absence of any health problems from those PCBs?

A I am having trouble with your word "valid."

It is an opinion, it's someone's statement. You are

asking me to judge --

MR. WHITE: If you can't answer the question,

say so.

BY MR. FEATHERSTONE:

Q All I am asking you, in your medical judg-

ment, to tell me whether it's right or wrong. It's

a statement by the Food and Drug Administration, to

the extent that makes any difference to you.

I bea (_. i_Jrbein
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Humphrey - direct ( Feathers tone )

A No .

I can't say whether that is a correct --

a right or a wrong statement.

Q Doctor, would you pull out Exhibit No. 4.

A I have it in front of me.

Q All right. Look at Finding No. 12, please.

A I see it.

Q Would you read it, please, out loud.

A "No health problems or medical conditions

could be correlated with PCB blood levels or

exposure to Lake Michigan fish." Item No. 12.

Q As we discussed yesterday, that was one

of the findings in your 1976 study.

A One of the stated summary conclusions,

yes .

Q Do you consider that statement valid human

data?

A No, I do not. That is --

Q Do you mean to suggest that statement is

not valid?

A No, I do not. I don't mean to suggest it's

not valid.

That statement as it appears is not data.

I neci [_. Urban
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Humphrey - direct ( Feathers tone )

That is a conclusion. The data is here. (Indicating.)

Q The data shows no health problems?

A The data does not support a conclusion that

there are health problems. If you examine the data,

health problems are reported in this data. There

are people in this study with health problems.

Q Yes . But not that you can attribute in

any way to PCBs .

A Not that you can conclude was caused

exclusively by PCBs, that is correct.

Q And not that you can, in your medical

judgment, could attribute to PCBs.

A In my judgment the data is insufficient to

support a conclusion that attributes the reported

health problems exclusively to PCBs.

Q Doctor, can you say, with a reasonable

degree of medical certainty, that any level of

PCBs in human blood likely to result from eating

fish with PCBs, poses any danger to human health?

A I can't answer that question as you have

pos ed i t .

Q Well, I will repeat it, because I stumbled

in the midd le .

I "eo> L- Ufoan
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Humphrey - direct (Feathers tone)

Can you say, with a reasonable degree of

medical certainty, that there is a level of PCBs in

j human blood that poses a danger to human health?

A And your question is asking a specific

level in the blood, am I correct in my interpretation

of your question?

MR. WHITE: If you can't answer --

BY MR. FEATHERSTONE:

Q The question asked for any level.

MR. WHITE: Tell him you can't answer it. Let

him rephrase the question.

BY MR. FEATHERSTONE:

Q Any level, Doctor.

MR. WHITE: You want a level, Bruce, is that

what you are looking for?

BY MR. FEATHERSTONE:

Q Can you answer the question, Doctor.

MR. WHITE: If you can't answer the question,

tell him you can't answer. Let him rephrase it.

We have been through this 18,000 times.

BY THE WITNESS :

A Could you rephrase the question again,

please .

| n
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3Y MR. FEATHERSTONE :

Q Can you say, with a reasonable degree of

medical certainty, that there is any level of PCBs

in human blood that poses any danger to human health?

A No , I c anno t .

Q Can you say, with a reasonable degree of

medical certainty, that there is any level of PCBs

in human tissue or in the human body that poses any

dangers to human health?

A I am sorry, I am having trouble with the

way you are phrasing these questions.

I "Dangers to human health," I think we are

going to have to explore what we mean by that.
i
1 Q Doctor --

A The interpretation of those words.

Q Doctor, can you say, with a reasonable

degree of medical certainty, that there is any level

of PCBs in the human body that poses human health

prob lems ?

A Again, you are going to have to rephrase

the question. What do you mean by "poses"?

Q You don't understand the word "poses,"

Doctor?

I neo (_.

'c^o. IM.'nolt 6C603

312 - 787-3332



2 2 9

Humphrey - direct ( Feathers tone )

A I'd like to know what your understanding

of the word "posed" is.

Q Doctor, why don't you tell me how you

understand the word "posed."

MR. WHITE: Just tell him you can't answer the

question. He will rephrase it.

BY THE WITNESS:

A Rephrase it.

BY MR. FEATHERSTONE :

Q Doctor, give me a definition of the word

"poses. "

A I prefer to hear your definition of the word

"poses . "

Q Answer the question.

MR. WHITE: You have got to answer his question,

if you understand the question.

BY THE WITNESS:

A If something poses, my interpretation is

that there is a reasonable belief that it is causing

some event.

BY MR. FEATHERSTONE:

Q Or could cause some event?

A Something poses a risk. There is a

I ^ea L Ur°on
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reasonable belief that some risk is involved, that

some event could occur.

Q Okay. Let us use that definition. Can

you say, with a reasonable degree of medical

certainty, that any level of PCBs in the human body

poses human health problems?

A I still can't answer the question, because

we are going to have to deal with "human health

problems." Do we mean by "human health problems"

diagnoses? What do you mean by that?

Q You have never understood the phrase "human

health problems"?

A I deal with the phrase "human health

problems." I understand it thoroughly.

Q What do you understand the phrase "human

health problems" to mean?

A "Human health problems" can range from

diagnosed disease, the appearance of signs or

symptoms of disease, the appearance of abnormalities

in various diagnostic tests to detect disease, the

appearance of other -- Anything that would be

considered abnormal, be it a medical evaluation or

a test that's indicative of disease.
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Q When you say "indicative of disease," do

you mean there is a reasonable likelihood that

disease may follow?

A Or there is a connection between the

measured event and some kind of a disease or health

condition -- I am sorry. We are defining health

condition. Disease or human condition.

Q Let's use that definition. With that

definition, your definition of the word "pose"

or "poses," can you say, with a reasonable degree

of medical certainty, that any level of PCBs in

the human body poses human health problems?

A Yes, there are. In the context that we

are discussing the question, yes, there are.

Q Explain i t .

A There are reports in the literature which

have correlated human PCB levels with various types

of, quote, "abnormalities" in some diagnostic tool.

Abnormalities such as elevated enzyme levels, or

elevated blood pressures, or elevated -- or decreased
»

vital lung capacities, for example.

Q What is decreased vital lung capacity?

A That is a measurement of the assimilative

fnea {_. Uroc«n
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capacity of the respiratory system in comparison with

what at any age, station in life this capacity should

be .

Q You are aware, however, that those reports,

those diagnostic changes that you just described,

have not linked those changes to any sickness,

illness or disease?

A Specific disease, illness, or condition,

that is correct.

Q Or any general disease.

A But my definition --

Q Or any general disease.

MR. WHITE: You asked him a question with

respect to his definition. If you want to ask

another question, go ahead. But let him finish.

BY MR. FEATHERSTONE:

Q We are beyond that answer. Go ahead,

answer, complete the answer. You have already

answered now, but go ahead.

A I was just going to remark with respect

to health conditions as defined.

Q When I asked you for a definition of

human health problems, and correct me if I am wrong,

I ^eci 1_. LJrO6"">
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but I am certain the record will bear me out on this.

When you defined the phrase "human health problems,"

you said any change in a diagnostic sense that could

reasonably lead to disease. Am I right?

A I don't know what is on the record.

MR. FEATHERSTONE: Why don't you go back,

Madam Court Reporter, and reread his definition to

my question asking for a definition of human

health problems.

(The record was read by the

reporter as requested.)

BY THE WITNESS:

A What is your question?

BY MR. FEATHERSTONE:

Q Doctor, I want to arrive at a definition

that means something to me as a lay person. And by

way of background let me say this, and maybe you can

help me arrive at something you and I can understand

which will expedite the next three hours of questioning

That is what I am searching for. Okay?

A Okay.

Q I realize in the literature there have

been reports that PCB exposure effect changes in

I nea |_. Urban
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j the liver enzymes in the blood, correct?
!
! A Correct .

Q I am also aware that those reports have

not attributed those changes in the liver enzymes

to any illness, disease, sickness or disorder. Okay?

A When you have -- Well, let's just take that

point for a second.

Q All right.

A Liver disease, what is it? There is no

singular, easy definition of what liver disease is.

Liver disease can be as simple as abnormality of

the enzymes within the' liver. An abnormality in the

levels or the function of these enzymes . That could

constitute liver disease.

Q Therefore, under your definition, could
ii
j constitute a human health problem.

A That is why I am having trouble with the

question. Yes, it could. Now, generally --

Q Even though that person, as far as you

or I could tell, would have no disease, sickness,

or illness?

A No observable symptom, that is correct.

Q He could function as a normal human being.

I nea | _ (̂ Jrbon
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A He could function as a normal human being,

but would be diseased.

Q In a very technical sense.

A In a very real sense.

Q Well, if you gave that guy a medical

examination, would you tell him he is diseased,

or would you tell him he is healthy?

A On the basis of the example we are giving,

you could not declare that person perfectly healthy.

Q Would you tell him he is diseased, that

he is sick?

It would depend on more than that singular

test.

Q On that basis alone you wouldn't tell

him he's diseased or sick.

A Probably would follow up with other inquiries

Q On that basis alone you would not tell

him he was sick or diseased.

A On that basis alone I could not tell him

for sure what his sickness or disease is. One could

speculate .

Q Okay. In your role as an epidemiologist

in the Michigan Department of Public Health, are

I necJ [_. t_Jj4x>n
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you principally concerned with disease -- Strike that

Would you consider an elevated liver enzyme

level in the blood to be a human health problem?

A Yes.

Q Would it concern you, in the absence of

anything else?

A Yes.

Q Would you consider it an illness?

A Mo.

Q Would you consider it a sickness?

A No.

Q Would you consider it a disease?

A It could be.

Q Does it necessarily have any physiological

effect on the human?

A It could have, yes.

Q But it might not have?

A But it might not have.

Q Doctor, do you consider elevated liver

enzyme levels -- And by the way, we are taking these

as examples.

A I understand the discussion.

Q Do you consider elevated liver enzyme levels
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in the blood to be a symptom or a diagnostic tool?

A A symptom -- a sign, elevated liver

enzymes would be a diagnostic -- yes, they are a

diagnostic tool. They are a sign. They would not

be a symptom, because generally a symptom is

associated with a dysfunction or a condition which

is observed as abnormal.

Q So you wouldn't consider an elevated liver

enzyme level in the blood to be by itself a dysfunction

or abnormality?

A Yes , I would .

Q You consider it a dysfunction?

A It would be a dysfunction in that the

production of that enzyme is different from the

normal .

A symptom of an elevated enzyme could be

jaundice. This is an observable effect. Something

wrong in the liver. Your skin turns yellow.

Q Doctor, when you say something is a

diagnostic aid, what are you trying to diagnose?

A Disease, illness, change in health condi-

tions from the norm.

Q So in your terminology, if you found

I Veo {_. (Jrbon
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elevated liver enzymes you would consider that a

dignostic aid. To what end?

A It's a diagnostic aid which would help

to measure the normalcy of that person's metabolic

process as defined by liver function.

Q Do you have a term or a phrase, and this

is again coming from a layman, for health problems

that you can see in somebody, or dysfunction that

you can see in somebody? In other words, a person

can't operate as a normal human being, or they get

diseased and die, or they can come down with a

serious human disease.

What I am trying to do, Doctor, is

distinguish that case from a case in which there

is an elevated liver enzyme level which you say

may or may not have any real consequence.

A The problem that we are having in the

dialog is the fact that there can be abnormal signs,

abnormal tests , but a conclusion of what that means ,

of what that is in terms of disease, can't be

reached .

A disease is something which can be defined

as a set of parameters with some consequences. A
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health condition is an observable effect.

Q In other words, something that I could

see?

A Yes. This is a condition right here.

(Indicating.) You can see a shaking hand. Now, what

is causing that? Now, you can run tests which would

indicate that there is something wrong with the

nerves of the arm. But the arm may not be shaky.

So what you have is your test is a sign, a measure-

ment, a tool to indicate abnormalities. But there

often may be a gap between that information and the

actual recognition of a disease or the definition

of a condition. You can have --

Q Now, I want to -- let me. I understand

where you are coming from, at least insofar as that

is concerned.

I want to get to the more subtle distinc-

tions. I want to address the difference between

an elevated liver enzyme level in the blood which

may not have any significance for the functioning of

a human being,, and those health problems, if you

will, that have a significance for the functioning

of the human being. Do you understand that difference?

I nea [_. t_Jrban
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Did I make that clear?

A I think you can have an elevated enzyme

and you may or may not have a recognizable disease.

Q Or any disease that, as a practical matter,

affects the functioning of the human being. Okay?

A Okay.

Q' All right. Now, what phrase would you use

that would apply to something that either does cause,

or there is a very significant correlation with a

serious human problem that affects the functioning

of the human being?

A That's where we are going to have very

grave difficulty. There is no firm line there. It

is gray. That's really the crux of many of these

arguments. You can't define that that closely.

Q Well, do you have any phrasing --

A You are asking, you know,what is jumping

the gap between a series of signs or even symptoms,

and the definition of an actual disease that is

debilitating, and that is very hard to tell, and

sometimes it takes 20 years to determine the

answer.

For example, let me give you an example
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of that.

Q All right.

A The high and low density lipoproteins .

Various epidemiological studies have associated,

correlated these with cancers.

Now, the fact that a person has a high

amount of high density lipoprotein does not mean

that he has diagnosed case -- does not mean that

he has a case of cancer.

Q That doesn't mean he will, either.

A It doesn't mean he will, and it doesn't

mean he won't. But these associations have been

shown in studying population. That is where I am

having trouble with what you are trying to ask.

Because here it a sign, but I can't tell you for

sure that that sign is going to result in a disease.

But I also can't tell you that it will not.

Q Well, when you use the words, in your

last sentence, when you used the word "sign," are

you referring to something like elevated liver

enzyme levels?

A In that case what I mean is an elevated

level of high density lipoprotein.
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Q Which you don't consider to be a disease,

as such .

A As such, it is not.

Q Do you consider elevated liver enzymes

to be a disease as such?

A As such, elevated liver enzymes are not a

disease , no .

Q The mixed function oxidase, if you induce

that, or stimulate that, do you consider that a

sign or a disease?

A That is a sign. That is not itself a

disease .

Q The distinction you are making between

sign and disease is that with a sign you simply don't

know, using your medical judgment, whether or not a

disease will follow.

A That's correct.
/

Q Okay.

A That sign, that sign with other pieces

of evidence can then lead to a definition of a

disease. But that sign all by itself does not.

Q I take it that sign with other pieces of

information might not lead to any disease as well.

I neo | _ . t_Jro<an
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A That is true. Diseases generally are

defined as a combination of factors which have been

defined over the years as constituting a certain

kind of a disease.

Q Do you distinguish among sickness, illness,

and disease?

A Yes .

Q How so?

A A person can be sick without having a

defined disease. Disease, being as I referred to it

before, has a defined set of signs, conditions,

measurements, that have been defined as this disease,

often with a causative agent being known, etiologic

agent known, but not necessarily always.

A sickness is more a subjective situation.

A person can be, can perceive themself as sick,

and yet you are unable to define a disease in that

individual .

Q Is sickness something more than a sign?

A Yes. Because a person can have a sign,

such as abnormal liver enzyme level, and not have

any self-perception of illness, and therefore not

feel sick, not claim that they are sick.
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A person with syphilis, you can measure

the presence of the agent in the body, and at

certain stages of that disease that individual has

no idea they have that condition, they have that

disease, and yet they do, and later it can manifest

itsel f .

Q So that essentially the difference between

sickness and disease is a subjective difference.

A The way I am trying to explain it here,

yes .

Q What is the difference between disease

' and illness ?

A I would put illness and sickness in the

same class as --

Q Synonyms?

A Yes. As opposed to disease. A disease

is something that is defined. I can go to a medical

dictionary and I can find diseases listed.

Illnesses, sicknesses, are not defined.

Q Do you consider elevated liver enzyme

levels in the blood to be a sickness?

A No , I do not. By themselves, I do not.

Q Do you consider a change in the level of
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low density or high density lipoproteins in the

blood to be a sickness?

A No , I do not .

Q Do you consider those to be signs?

A Yes , I do .

Q I take it you would consider any additional

stimulation to the mixed function oxidase to be a

sign and not a sickness or illness.

A I agree with that.

Q So there has to be something more than a

sign to reach the stage of sickness or illness.

A There has to -- I don't agree with that.

Q Sorry.

A There has to be something more than a

sign to conclude that there is a sickness or an

illness. You said reach.

Q Okay.

A The person may reach that before someone

can conclude it.

Q So if I used the words human disease,

human illness, or human sickness, can we understand

for the balance of this examination and your testimony

that I am referring to something more than these

| neo [_. Urban
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diagnostic signs that we have been talking about,

the liver enzyme levels in the blood, the mixed

function oxidase, the blood lipoproteins , and

things of that nature?

A Okay.

Q All right?

A All right.

Q Let's try it again.

Doctor, can you say, with a reasonable

degree of medical certainty, that any level of PCBs

in the human body poses the danger of human disease,

sickness, or illness? .

A I can't answer it as you phrase it again.

Q What is the problem now?

A Well, now we are on "poses the danger."

Q You don't understand that?

A I understand it.

Q All right. Let me hear your definition

of the phrase -- Is the difficult phrase "poses

the danger"?

A Um-hum.

Q Yes?

Yes, it is

I nea I_ I^Jrbcan
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Q Tell me how you understand the phrase "poses

the danger"?

A Poses the danger means does the item listed

represent a risk of having the final consequence.

It's like walking across the street poses

a danger of getting run over. I don't know if I

will, and I usually don't, but I oould.

Q Doctor, what I want to get away from is

any risk, okay? I mean, any risk that you may not

put any stock in in terms of medical judgment, but

you can't rule out in the universe of things.

Do you understand where I am coming from? Kind of?

A I think so. Why don't you ask the question

that way.

Q What I am looking for is if I were to

use the phrase "poses a reasonable medical danger

of human disease," how would you understand that

phrase?

A I would understand that to mean does the

item listed have the potential of ending up in

this medical disease.

Q How is that different from the other

phrase? You have switched from "risk" to the word

I nea (__. [_Jrbc»n
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" p o t e n t i a l " n o w .

A Have the risk of causing -- Have the ability

to cause this thing.

Let's take an example. An abnormal --

Well, say your question is, does an abnormal liver

enzyme pose the danger of causing disease.

My feeling on that is yes, it does. Because

I am-not certain that it will, and I am not certain

that it won't, and yet that abnormality has been

associated with certain diseases. So therefore,

it poses a danger.

But I don't think that is the kind of

question -- I don't think that is the intent of

your question. But is how I am interpreting --

MR. WHITE: You are absolutely right on that.

MR. FEATHERSTONE: You don't have the faintest

idea .

BY MR. FEATHERSTONE:

Q Doctor, what I want to do is, I want your

reasons, medical judgment. I want an opinion with

a reasonable degree of medical certainty, okay.

Now, in your judgment, with a reasonable

degree of medical certainty, does the elevation of

I hed |__. LJr°on
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liver enzymes in the blood lead to human disease?

A My response to that is it can.

Q Let me ask this question. In your judg-

ment, with a reasonable degree of medical certainty,

does the elevation of liver enzyme levels in the

blood caused by PCB exposure lead to human disease?

A And my answer would be the same as the

last; yes, it could.

Q Can you say, with a reasonable degree of

medical certainty, that it will?

A No, I cannot.

Q Let me ask the question this way. Doctor,

can you say, with a reasonable degree of medical

certainty, that any level of PCBs in the human body

leads to human disease, sickness or illness?

A No, I cannot.

Q We talked at the tail end yesterday

about the PCBs in Waukegan Harbor; do you remember

that?

A Yes, I do.

Q You told me yesterday that you have

reviewed to some extent materials pertaining to the

situation in Waukegan Harbor.

I "ea L LJ^aan
————————————————————————————————————————————-—-———————— C_erti(- eJ ^hort^ond (<ecort»i. ___

134 S°^ [_» S-H.StT^t

O'«2°. l i l i n o l f 6C603

31? - 787-3337



2 5 0

H u m p h r e y - d i rec t ( F e a t h e r s t o n e )

A Yes , I have .

Q In your medical judgment, Doctor, is the

risk of exposure to humans from the PCBs in the

bottom of Waukegan Harbor, is the risk of exposure

through the consumption of fish?

A Is there a risk?

Q Is the risk of exposure through the

consumption of fish?

A Not exclusively.

Q Have you reviewed any of the data pertain-

ing to the level of PCBs in the water of Waukegan

Harbor?

A I have to the extent that I recognize

that there are PCBs in the bottom sediments that

have been measured in the water column and in fish.

Q Are you familiar --

A I can't quote you numbers, though.

Q You have seen the data?

A Yes, I have seen data on amounts.

Q Can you say, with a reasonable degree of

medical certainty, that the PCB levels in the water

of Waukegan Harbor lead to human disease, sickness,

or i 1 Iness?
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A No, I can't say.

Q Have you reviewed any data pertaining to

the level of PCBs in the atmosphere, or in the air,

in the Waukegan Harbor area?

A I am aware of the -- Not specifically the

Waukegan Harbor area, no. I am generally aware

that there, is PCB, measurable PCB , in the atmosphere

Q But what you are telling me is you have

no idea today, anyway, whether any of the PCBs in

the atmosphere, or in the air generally, are in

any way traceable to or due to the PCBs in Waukegan

Harbor?

A That would be correct.

Q Doctor, do you agree that to the extent

humans are exposed to PCBs in Waukegan Harbor, in

any medically significant way it is through the

consumption of fish that might pick up those

PCBs?

A I don ' t know .

Q You don't have an opinion on that?

A I don't know what the various contributing

factors would be, so I can't answer the question.

Q Doctor, in your 1976 study is it fair
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to say that most of the fish eaters you studied who

were large consumers of Lake Michigan fish consumed

between 24 and 100 pounds of fish per year?

A That would be correct, basically. I think

the top level was more than 100, but most of them,

yes, would be in the range of 24 to 100 pounds.

Yes , I agree .

Q If you had to pick out a significant

range, would you pick out like a 24 to 100 pounds

per year? Significant in the sense that most

people, most heavy fish eaters are in that range?

A Yes. In our survey, most of the quote,

"heavy fish eaters" were in that range.

Q Are you aware of any other survey that

has demonstrated that there is a substantial number

of fish eaters who consume more than 100 pounds of

fish a year?

A I am not aware of any studies that have

demonstrated that.

Q Doctor, I am going to ask you a series

of questions which I am going to ask you to assume

facts. The reason I am going to ask you to assume

the facts is because I asked you yesterday, and
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Humphrey - direct (Feathers tone)

you hadn't any information on the facts. After

each assumption I am going to ask you basically

okay, so that I understand that you have followed

the assumptions. All right?

A Okay.

Q Doctor, I want you to assume that one

of the principal on-shore fishing spots in the

Waukegan Harbor area is from the south side of

Waukegan pier. Okay?

A All right.

Q Now, in April, 1981 there were fish caught

near that pier. I want you to assume that the fish

caught in April of 1981 are typical of the fish that

are caught by fisherman fishing off that pier. Okay?

A All right.

Q And indeed, one of the reasons the Illinois

Department of Conservation went out and caught those

fish was to grab fish typical of the fish caught

by people off that pier.

Now, the State of Illinois caught several

species of fish and measured the fish for PCBs, okay?

A All right.

Q The data on the PCB levels generated was
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Humphrey - direct ( Feathers tone )

for the raw fillet of fish. Okay?

A All right.

Q As you testified yesterday, the cooked

fillet of fish will have a lower PCB level than

the raw fillet of fish.

A That's been our experience, yes.

Q Now, I want to show you Muench Exhibit 1.

It is a five-page document that sets forth the level

of PCBs found in the fish that were caught south of

Waukegan pier. Okay? I want you to review that

data .

A May I ask for a point of clarification?

Q Certainly.

A South of Waukegan pier. Is that on the

inside or the outside of the harbor?

Q Outside of the harbor.

A Outside of the harbor.

(Reading document.) I have looked at them.

Q And you have reviewed the PCB data shown

in Muench Exhibit 1?

A Yes .

Q Doctor, I want you to assume that there are

people fishing from this pier in Waukegan and catching
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Humphrey - direct (Feathers tone)

fish of this type and with these levels of PCBs.

Okay?

A All right.

Q I want you to assume that these fisherman

catch and consume anywhere from 24 to 100 pounds of

fish a year.

A All right.

Q With those assumptions, can you say, with

a reasonable degree of medical certainty, that long-

term consumption of fish at the PCB levels shown

in Muench Exhibit 1 leads to human disease, sickness,

or illness?

A No, I cannot.

Q Now, Doctor, I want you to take the same

assumptions, essentially the same assumptions, and

using the same data shown in Muench Exhibit 1, and

I want you to make several additional assumptions.

I want you to assume that the individuals

who catch fish from Waukegan pier have a history

of heavy consumption of Lake Michigan fish. In

other words, let's assume that they have been

catching and consuming Lake Michigan fish at the

rate of 24 to 100 pounds of fish per year for 15
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Humphrey - direct ( Feathers tone )

to 20 years prior today.

A All right.

Q Let's say that historically the fish that

these fisherman caught and consumed for the 20 years

prior to today had the PCB levels that you report in

your 1976 s t udy .

A All right.

Q With that history of consumption, and the

other assumptions made, can you say, with a reason-

able degree of medical certainty, that long-term

consumption of fish at the PCB levels shown in

Muench Exhibit 1 leads to human disease, sickness,

or i 1 Iness ?

A No, I cannot.

Q Doctor, I want you to assume that there

is fishing that goes on in the Illinois waters of

Lake Michigan outside the harbor other than off

the pier. I am talking now about fishing off of

boats .

A Okay.

Q I want you to take a look at the PCB data

reflected in Muench Exhibit 2 and Muench Exhibit 10.

For purposes of assisting you in this I
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Humphrey - direct (Featherstone)

have paper-clipped the PCS data, but feel free to

look through the entire document, if you want.

Muench Exhibit 10, I have opened up to the page

with the PCS data. Again, feel free to flip through

the document.

A I am to assume on this exhibit here that

these are all lake trout?

Q Yes, you are.

A Am I missing something in the title?

Q You are referring to Page --

A Okay. Here it is.

Q -- 2537 of Muench Exhibit 10. It is a

lake trout report.

A Yes .

Q You are to assume it is lake trout data.

A Okay. I have looked at these two reports.

Q You have looked at Muench Exhibit 2 and

Muench Exhibit 10?

A Yes, I have.

Q Doctor, I want you to assume that the

lake trout PCB data that you just reviewed — strike

tha t .

I want you to assume that the lake trout
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Humphrey - direct (Feathers tone)

PCB data that you just reviewed in Muench Exhibits 2

and 10 are representative of the levels of PCBs in

lake trout caught and consumed by Illinois sport

fisherman. Okay?

A All right.

Q I want you to assume that these sport

fisherman eat Lake Michigan fish in the same quantities

that you found in your 1976 study. In other words,

24 to 100 pounds of fish per year. Is that okay?

A All right.

Q I want you to assume long-term consumption

of lake trout, Lake Michigan fish.

A All right.

Q Can you say, with a reasonable degree of

medical certainty, that long-term consumption of

fish with the PCB levels shown in Muench Exhibits 2

and 10 lead to human disease, sickness, or illness?

A No, I cannot.

Q I want you to take all of the assumptions

that we have just made about the lake trout, and

add a couple of more.

I want you to assume that there are sport

fisherman who have a history of heavy consumption of
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Humphrey - direct (Featherstone)

Lake Michigan fish. Okay?

A All right.

Q Let's assume that these Illinois sport

fisherman have been consuming Lake Michigan fish

for the past 20 years at the rate of 24 to 100 pounds

of fish per year, okay?

A All right.

Q Now, with that history and the other assump

tions, can you say, with a reasonable degree of

medical certainty, that long-term consumption of lake

trout at the PCB levels shown in Muench Exhibit 2 and

10 leads to human disease, sickness, or illness for

these sport fisherman?

A I cannot say that, no.

Q Doctor, I want you to assume that the

yellow perch — strike that. Let me back up for a

second .

Doctor, I am still on lake trout. Okay?

A All right.

Q I want you to assume there are sport fisher

man who have a heavy consumption, a history of heavy

consumption of Lake Michigan fish. Okay?

A O k a y .
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Humphrey - direct (Featherstone)

Q They have been consuming fish at the rate

of 24 to 100 pounds per year for the past 20 years,

Okay?

A All right.

Q I want you to assume that the PCS levels

in the fish they caught and consumed in that 20 year

period of time prior to today was at the PCS levels

shown in your 1976 report.

A All right.

Q With that history of consumption, and

those assumptions, can you say, with a reasonable

degree of medical certainty, that long-term consumption

of fish with the PCB levels shown in Muench Exhibit

2 and 10 leads to human disease, illness, or sickness?

A No, I cannot.

Q I want to turn to yellow perch. I want

you to assume that the yellow perch accounts for

80 percent of the catch of Illinois sport fisherman.

A All right.

Q I want you to assume that the PCB levels

in the fillet of yellow perch presently run between

.159 parts per million and .415 parts per million.

A All r ight .

I nea \ _ . Urcxan

C"'C<*3°. IN.no.f 6C6C3

512 - 787-3332



261

Humphrey - direct (Feathers tone)

Q Let me show you Muench Exhibits 7 and 14.

The first page of Muench 14 summarized the PCS data,

and I have opened up Muench Exhibit 7 to the page

that summarizes the PCS data in yellow perch. You

are, of course, free to look through the entire

report, if you wish.

A (Examining document.) Okay, I have taken

a look at these.

Q You have taken a look at Muench Exhibits

7 and 14?

A Yes .

Q I want you to assume that the PCB levels

in the perch that are shown in Exhibits 7 and 14 are

representative of the PCB levels in the yellow perch

in the Illinois waters of Lake Michigan.

A All right.

Q I want you to assume that these yellow

perch are caught and consumed by Illinois sport

fisherman.

A All right.

Q I want you to assume that Illinois sport

fisherman eat 24 to 100 pounds of Lake Michigan fish

a year
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H u m p h r e y - d i r ec t ( F e a t h e r s t o n e )

A All r i g h t .

Q With these assumptions, can you say, with

a reasonable degree of medical certainty, that long-

term consumption of fish at the PCS levels shown in

Muench Exhibits 7 and 14 lead to human disease,

illness, or sickness?

A No, I cannot.

Q Doctor, I want you to assume that there

are Illinois sports fisherman catching the yellow

perch at the PCB levels shown in Muench Exhibits 7

and 14 who have a history of heavy consumption of

Lake Michigan fish.

A All right.

Q I want you to assume that these Illinois

sport fisherman have been consuming Lake Michigan

fish in large quantities for the past at least 20

years.

A All right.

Q I want you to assume further that through-

out the entire period of this past heavy consumption

they have been eating Lake Michigan fish at the rate

of 24 to 100 pounds a year.

A All right.
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Humphrey - direct (Featherstone)

Q I want you to assume that the Lake Michigan

fish they have consumed in the past 20 years have

been at the PCB levels that you show in your 1976

report .

A All right.

Q With this history of consumption, and

with the other assumptions that I have made, can you

say, with a reasonable degree of medical certainty,

that consumption, long-term consumption of perch at

the PCB levels shown in Exhibits 7 and 14 leads to

human disease, sickness, or illness?

A No , I cannot .

Q I want to turn to the bloater chub.

A All right.

Q I want you to assume that the bloater chub

pulled from the Illinois waters of Lake Michigan

and gutted have PCB levels between .2 and 3 parts

per million.

A All right.

Q By the way, do you under the term "gutted"

with respect to the bloater chub?

A Yes. Entrails are missing but the heads

are still there .
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Humphrey - direct (Featherstone)

Q I want you to assume that bloater chubs

with the PCB levels that I just described are

regularly caught and consumed by Illinois fisherman.

A All right.

Q I want you to assume that there are

Illinois fisherman who eat between 24 and 100 pounds

of Lake Michigan fish a year.

A All right.

Q Can you say, with a reasonable degree of

medical certainty, that long-term consumption of

bloater chubs with the PCB levels in the neighborhood

of . 2 to 3 parts per million leads to any human

disease, illness, or sickness?

A No, I cannot.

Q I want you to add some further assumptions

to the ones we just made.

A All right.

Q I want you to assume that there are fisher-

man catching and eating these bloater chubs who have

a history of very substantial consumption of Lake

Michigan fish.

A All right.

Q I want you to assume that there are Illinois
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Humphrey - direct ( Feathers tone )

sport fisherman who have been eating substantial

quantities of Lake Michigan fish for 20 or more years.

A All right.

Q And that for this 20 or more year period

of time they have been eating 24 to 100 pounds of

fish per year.

A All right.

Q Can you say, with a reasonable degree of

medical certainty, that consumption of chubs --

strike that.

With those assumptions, and the history

of fish consumption that I have described, can you

say, with a reasonable degree of medical certainty,

that long-term consumption of bloater chubs at the

.2 to 3 parts per million level, or in that area,

leads to any human disease, sickness, or illness

for these sport fisherman?

A No , I cannot .

Q Can you say, with a reasonable degree

of medical certainty, that consumption of chubs,

and I am talking about long-term consumption of

chubs, at .2 to 3 parts per million concentration

of PCBs or greater, cause any disease, or sickness,
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Humphrey - direct (Feathers tone )

or illness to any Illinois sport fisherman?

A No , I cannot .

Q Doctor, I want to take again for a moment

the Illinois sport fisherman who has a 20 or more

year history of heavy consumption of Lake Michigan

fish. All right?

A All right .

Q The assumptions again are that for this

20 or more year period of time they have consumed

between 24 and 100 pounds of fish annually.

A All right.

Q I want you to assume that for that 20 or

more year period of time that the PCB levels in the

fish they caught and ate were roughly the PCB levels

shown in your 1976 report.

A All right.

Q With that history of consumption, can you

say, with a reasonable degree of medical certainty,

that long-term consumption of bloater chubs at PCB

levels of anywhere between .2 and 3 parts per million,

or in that area, lead to any human disease, illness,

or sickness for those sport fisherman?

A No, I cannot.
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Humphrey - direct (Featherstone)

Q Doctor, I'd like to show you Muench

Exhibit 8, which is a report authored by the Illinois

Department of Conservation, and its title, "Bloater

Chub Assessment in Illinois Waters of Lake Michigan,

1980." I want you to look in particular at Page 15,

and at the top of Page 15, because it's there that

the State of Illinois sets out the results of its

testing of bloater chubs for PCBs . Feel free, of

course, to look through any of the portion of the

document. But I thought I'd open it up. It is

the first- full paragraph at the top of the page.

A (Examining document.) Okay.

Q Do you see the passage in there that sets

forth the PCB residue level in the bloater chub?

A Yes. It's the one that reads 0.11 and

PCB 1254 0.49 parts per million.

Q That 's right.

A I see that.

Q When you are finished with that report,

let me know.

A (Reading document.) Okay.

Q I also want to show you Muench Exhibit 4,

which sets forth the results of some testing by the
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Humphrey - direct (Featherstone)

Illinois Department of Conservation for PCB levels

in bloater chubs.

A I have looked at it.

Q I also want to hand you Muench Exhibit 5,

and this is the real Muench Exhibit 5 this time.

That sets forth some PCB residue data for bloater

chubs pulled from Illinois waters of Lake Michigan

in 1980. The data is summarized on Page 2 of

the document, but it is a three-page document.

A Okay. I have looked at it.

Q I take it by that you mean you have re-

i viewed the PCB data shown in these exhibits for
i

the bloater chubs?

A Yes, I looked at the values .

Q Can you say, with a reasonable degree of

medical certainty, that long-term consumption of

bloater chubs at the PCB levels shown in Muench

Exhibits 4, 5, and 8 leads to any human disease,

sickness, or illness for any sport fisherman?

A No, I cannot.

Q Doctor, I want to turn to the Coho salmon.

I want you to take a look at the PCB data for Coho

salmon pulled from the Illinois waters of Lake
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Humphrey - direct ( Feathers tone )

Michigan that are summarized in Muench Exhibits 6

and 15 .

A I have looked at these.

Q Doctor, I want you to assume that the

PCB data for the Coho salmon described in Muench

Exhibit 6 and 15 are representative of the PCB

levels in Coho salmon caught and consumed by

Illinois sport fisherman.

A You want me to assume that?

Q Yes .

A Yes .

Q Do you know of anything contrary?

A No. I just want to clarify this was an

assumption .

0 Well, my question is, do you know of any

contrary information from the Illinois waters of

Lake Michigan?

A No, I don't.

Q That is why I am having you assume this.

A All right.

Q I want you to assume that there are Illinois

sport fisherman who catch and eat in the range of 24

to 100 pounds of Lake Michigan fish a year.
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Humphrey - direct (Featherstone)

A All right .

Q Can you say, with a reasonable degree of

medical certainty, that long-term consumption of

Coho salmon at the PCB levels shown in Muench

Exhibits 6 and 15, or in that area, leads to any

human disease, sickness, or illness for these

sport fisherman?

A No , I cannot .

Q I want to add several other assumptions.

I want you to assume there are Illinois sport

fisherman who have a long history of heavy consump-

tion of Lake Michigan fish.

A All right.

Q I want you to assume that for at least

20 years these sport fisherman have consumed Lake

Michigan fish at 24 to 100 pounds per year.

A All right.

Q I want you to assume further that the

PCB levels in these fish caught and consumed for

that 20-year period of time were at roughly the

PCB levels shown in your 1976 report.

A All right.

Q With this history of consumption and these
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Humphrey - direct (Featherstone)

assumptions, can you say, with a reasonable degree

of medical certainty, that long-term consumption

of Coho salmon at the PCB levels shown in Muench

Exhibits 6 and 15 lead to any human disease, sick-

ness or illness for these sport fisherman?

A No, I cannot.

Q Can you say, with the same assumptions,

and within a reasonable degree of medical certainty,

that consumption of Coho salmon with the PCBs at

the levels shown in Muench Exhibit 6 and 15 leads

to any human disease, illness, or sickness for

any sports fisherman?

A No, I cannot.

Q Doctor, I have over here, and I have put

in a pile on the table, all the PCB data that I

have shown you; and that are Muench Exhibits 1,2,

4 , 5, 6, 7, 8/ 10f I4 and 15. If you want to

review any of these exhibits or documents for the

purposes of responding to any of my next questions,

let me know, I will make them available to you.

Okay?

A All right.

Q What I am relying on is you remember
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Humphrey - direct (Featherstone)

roughly the PCB levels that you just reviewed, is

that correct?

A Yes .

Q You will agree that we have reviewed PCB

data for various species of trout, chub, perch,

and salmon.

A Correct .

Q I want you to assume that these are the

four principal species of fish caught and consumed

by Illinois fisherman and by Illinois residents.

A All right.

Q When I say "caught," I mean caught out of

Lake Michigan.

A All right.

Q I want you to assume that the PCB levels

shown in Exhibits 1, 2, 4, 5, 6, 7, 8, 10, 14 and

15 of the Muench deposition are approximately the

PCB levels today found in fish fillets of the fish

caught in the Illinois waters of Lake Michigan.

A All right.

Q I want you to assume there are fisherman

who eat anywhere from 24 to 100 pounds of Lake

Michigan fish each year.
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A All right.

Q Is there any mixture of these various

species of fish, the trout, chub, perch, and salmon,

in the diet of these fisherman that you can say,

with a reasonable degree of medical certainty,

leads to any human disease, sickness, or illness

for these sport fisherman?

A No, I cannot.

Q I want you to add a few additional assump-

tions to the ones we just made.

I want you to assume that there are Illinois

sport fisherman who have a long history of heavy

consumption of Lake Michigan fish.

A All right.

Q I want you to assume that these sport

fisherman have been consuming Lake Michigan fish for

the past 20 or more years.

A All right.

Q I want you to assume that for this period

of time, 20 or more years, they have been consuming

Lake Michigan fish at the rate of 24 to 100 pounds

of Lake Michigan fish a year.

A All right.
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Humphrey - direct (Feathers tone )

Q I want you to assume that for that 20 or

more year period of time that the fish they have

caught and eaten have had PCBs at the levels reported

in your 1976 report.

A All right.

Q Is there any mixture of any of the species

that we have reviewed, the chub, perch, trout or

salmon, any mixture in the diet of these fisherman,

that you can say, with a reasonable degree of medical

certainty, leads to any human disease, sickness or

illness for these sport fisherman if the fish is

consumed on a long-term basis?

A No, I cannot.

Q When I have used the word or the phrase

"mixture of these species," do you understand me

to mean any proportion of the species of fish that

we have reviewed in any proportion of the diet?

A That is my interpretation.

Q That is what I intended to mean.

A All right.

Q I want you to consider all of the fish

PCB data that I have shown you in the Muench

exhibits. Is there any quantity of Lake Michigan
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Humphrey - direct (Featherstcne)

fish that if consumed on a long-term basis, and

at the PCB levels shown in the Muench exhibits

that I have just shown you, that you can say, with

a reasonable degree of medical certainty, leads

to any human disease, illness, or sickness for any

sport fisherman?

A No, I cannot. Actually, that should be

that no, I don't know what quantity.

Q I want you to again consider the PCB

data shown in the Muench exhibits that I have put

in front of you.

A All right.

Q I want you to assume that there are

Illinois sport fisherman who have a 20 or more year

history of heavy consumption of Lake Michigan fish.

A All right.

Q I want you to assume that for that 20-year

period of time these Illinois sport fisherman have

consumed 24 to 100 pounds of Lake Michigan fish a

year .
i
i

! A All right.

Q And for that 20 or more year period of

time, I want you to assume that they have caught
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Humphrey - direct (Featherstone)

and consumed Lake Michigan fish with PCB levels

at approximately the levels you show in your 1976

report .

A All right.

Q With that history of consumption, and

with those assumptions, is there any quantity of

Lake Michigan fish that if consumed on a long-term

basis in the future you can say, with a reasonable

degree of medical certainty, leads to any human

disease, sickness, or illness for any of these

sport fisherman?

A No, I cannot.

Q I want to turn for a minute, Doctor, to

the concept of dose of PCBs.

A All right.

Q Am I right that an annual PCB dose to

a fisherman eating Lake Michigan fish with PCBs

in it is calculated by taking the PCB levels in

the fish consumed and multiplying that by the

pounds of fish eaten?

A Yes. But generally, it's also expressed

in terms of his body mass.

Q In other words, if we took the weight of
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Humphrey - direct (Featherstone)

our fisherman and put it into kilograms, you would

take thePCB levels in the edible fish, multiply it

by the pounds of fish consumed in the year, and

express that figure on the basis of a per-kilogram

of weight?

A Yes . The common terminology is in that

term .

Q So that we understand each other, let's

take that definition for dose.

A All right.

Q With that definition of dose, I want you

to consider the PCB data that I have shown you in

the Muench exhibits, okay?

A All right.

Q Can you tell us, with a reasonable degree

of medical certainty, the annual dose of PCB that

leads to any human disease, sickness, or illness

for any sport fisherman consuming Lake Michigan fish

on a long-term basis?

A No , I cannot .

Q I want you to take our group of Illinois

sport fisherman who have a long history of heavy

consumption of Lake Michigan fish.
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Humphrey - direct (Feathers tone)

A All right.

Q Again, the assumptions are that this

group of Illinois sport fisherman have a history of

heavy consumption dating back at least 20 years.

Okay?

A All right.

Q I want you to assume for that 20-year

period of time they have consumed Lake Michigan_

fish at the rate of 24 to 100 pounds a year.

A All right.

Q I want you to assume that the Lake Michigan

fish that they have caught and consumed in that

20 or more year period of time contained the PCB

levels that you show in your 1976 report.

A All right.

Q With that history of consumption, and

the assumptions that I have given you, can you tell

us, with a reasonable degree of medical certainty,

the annual dose of PCB that leads to any human

disease, illness or sickness for any of these sport

fisherman, assuming long-term consumption of Lake

Michigan fish in the future?

A No, I cannot.
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Humphrey - direct (Featherstone)

Q I take it that what may be important in

your medical judgment to human health, and I am

speaking now about consumption of Lake Michigan

fish —

A Okay.

Q -- is the total amount of PCBs consumed

and accumulated in the body.

A Yes .

Q And that's where you have been coming

from for the last two days.

A Yes .

Q So if it's the total amount of PCBs con-

sumed and that have accumulated in the body, I

take it that it doesn't matter how much fish is

consumed, necessarily.

A All right.

Q For instance, you could have a large

consumption of a number of fish with very low levels

of PCBs and a- much smaller consumption of certain

fish with much higher levels of PCBs, and each

of these individuals are exposed to the same dose

of PCBs.

A That is correct.
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Humphrey - direct (Featherstone)

Q In your medical judgment, do you see any

differences in the way those individuals obtain

their doses of PCBs?

A Do I see any?

Q Yes. In the terms of human health.

A Would you restate the question, so I

understand exactly what you are asking.

Q Certainly.

I want to take two individuals, okay?

A All right.

Q They are both sport fisherman, all right?

A Hypothetical individuals, okay.

Q I want to assume that one eats Lake

Michigan fish at the rate of 25 pounds per year,

okay?

A All right.

Q I want you to assume that the other eats

Lake Michigan fish at a rate of ten pounds per year.

A All right.

Q I assume from our prior discussion that

if the PCB levels in the fish consumed by the

individual who eats ten pounds a year is sufficiently

higher than the PCB levels in the fish consumed by

| neo [_. [_Jrbon
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Humphrey - direct ( Feathers tone)

the person who eats 25 pounds of fish per year,

these individuals may have the same PCB dose, is

that correct?

A Yes. I am with you.

Q In your medical judgment, does it matter,

from your appraisal of human disease, sickness, or

illness, whether that PCB dose is in the form of

25 pounds of fish per year, or ten pounds of fish

per year?

A I don't know --

Q Okay.

A -- for sure .

Q You said "for sure." Do you have an

opinion, within a reasonable degree of medical

certainty?

A No, I don't know. I can't tell you whether

those are equal.

Q So, if I understand you, it may well be

possible that the individual who consumes the ten

pounds of fish per year, and who consumes fish at

higher than average PCB levels, may be better off

medically than the other fellow?

A He could be .
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Humphrey - direct (Feathers tone)

MR. FEATHERSTONE Would you mark this 6 and 7.

(Said documents were marked

Humphrey Deposition Exhibits

6 and 7 for identification,

as of 8/13/81, JKS.)

BY iMR. FEATHERSTONE

Q Dr. Humphrey, I have had marked as Exhibit

6 to your deposition a two-page document bearing the

numbers US 7198 and 7199. Those are numbers given

by my law firm, so that we can retrieve the document,

The document was produced by the United States

Government in the litigation. It is entitled,

"Analysis of Waukegan Harbor Fish for PCB Residues"

and its purported author, anyway, is G. D. Veith.

I have had marked as Exhibit 7 to your

deposition a three-page document bearing the number

US 22442, US 22443 and US 22444. The document is

a letter from Sandra Gardebring to Michael Conlin

of the Illinois Department of Conservation, and it

attaches a document dated June 18, 1981, "Subject:
t

New PCB data on fish from Waukegan."

I hand that to you and ask you to look

at both of them.

T^ec. L Urban
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Humphrey - direct (Featherstone)

A (Examining document.)

Q What might help your consideration of

these exhibits, Doctor, is I want to ask you about

the PCB data in the documents.

A Okay. I have looked at these.

Q Doctor, the PCB levels in the fish reported

in Humphrey Exhibit 6 and 7 are whole fish PCB data,

is that correct?

A I believe that's what was stated. I'm

sorry, I don't recall.

Q For instance, Humphrey Exhibit 6 --

A There it is. Yes, I see it. In both

cases, it is stated.

Q If humans were to eat these fish, or

fish with PCB levels similar to the PCB levels

reported in Exhibits 6 and 7 to your deposition,

I take it the PCB levels actually consumed would

be less than what is reported in these exhibits?

A That is possible.

Q Well, it's more than just possible, isn't

| it? Assuming that the fish are trimmed and cooked.

A If you assume that, then probably -- Yes,

I would expect that they would be lower.
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Humphrey - direct (Feathers tone)

Q As we discussed yesterday, you would

expect that the PC3 levels in the edible fish would

be substantially lower than what is reported for

the whole f ish .

A Yes .

Q Doctor, I want you to assume that there

are fish in Waukegan Harbor that have PCB levels

as shown in Exhibits 6 and 7 to your deposition,

on a whole fish basis.

A All right.

Q When I say that, you understand me to

mean this area.

A All right.

Q At these levels .

A Yes , range .

Q Range , right .

I want you to assume that those fish in

Waukegan Harbor with these relatively high PCB

levels on the whole fish basis are a small part

of the sport fishery.

A All right.

Q In the Waukegan Harbor area. Okay?

A By that you mean proportionate?

I heo [_. l_jrbdn
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Humphrey - direct (Feathers tone)

Q That is correct.

A All right.

Q I mean proportioned both in terms of

number of sport fish and poundage of sport fish.

A All right.

Q I take it if this assumption were demon-

strated to be true, that this would have a signif-

icant impact on your evaluation of the PCB data

shown in Exhibit 6 and 7 with respect to the meaning

of this PCB data for human health?

A I am not -- Could you state the question

in one line, so I can follow it?

Q I don't know if I can state it in one

line, but I will try and restate it to make it

clear .

A All right.

Q My assumption is, and the assumption I

i want you to accept for the time being, is that the

fish in Waukegan Harbor that have PCB levels in

the range shown in Humphrey Exhibit 6 and 7 --

A All right.

Q -- form a small part of the total sport

fishery in the Waukegan Harbor area.

I ne# (_. l^Jrbcin
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H u m p h r e y - direct ( F f e a t h e r s t o n e )

A All r igh t .

Q And as I stated to you earlier, I mean

both in terms of number of sport fish and poundage

of sport fish in the Waukegan Harbor area.

A Yes .

Q I want you to assume that I can prove

that assumption, and say it's demonstrated.

A All right.

Q I take it you would agree that the smaller

the portion of sport fishery in the Waukegan Harbor

area accounted for by fish in Waukegan Harbor with

high PCS levels, the less the impact of those

sport fish if caught and consumed on human health.

A I don't know. I can't say what that

impact would be, so therefore I can't agree with

your question.

Q Well, I am not asking you to tell me pre-

cisely what the impact would be. First of all, I

am asking for your reasonable medical judgment,

based on the work you have done with people who

eat Lake Michigan fish, and the research work

you have done and the literature you have read.

Based on all of that, in your judgment is it better

I "ea [—• LJrban
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Humphrey - direct (Feathers tone)

that these fish with high levels of PCB comprise

j a smaller part of the sport fishery than if they

comprised a .larger part of the available sport

fishery?

A I would agree with that. It would be

better if they comprised a smaller amount, than

if they comprised a larger amount of the fishery.

Q When you say it would be better, I

take it you are speaking from the point of view

of human health.

A Yes, in the general sense of human health

and the context of receiving a dose of a chemical.

Q In this case, a dose of PCBs.

A Yes .

Q Let us take a sport fisherman who consumes

24 to 100 pounds of Lake Michigan fish a year.

A All right.

Q If these fish with high PCB levels, and

I'm speaking about the fish that are set out in

Humphrey Exhibits 6 and 7, or similar fish --

A All right.

Q -- account for only a small portion of

this total consumption, you would agree, wouldn't

I "eci L- LJ1"̂ "
C_ertiped ^hortkond Reporte

ico-jo. | l l ; n 0 l t 6C6C3
31? - 787-3332



288

Humphrey - direct ( Feathers tone)

you, that these fish with high PCB levels may well

pose no problems for human health.

A No, I would not agree with that.

Q Well, do you have an opinion, within a

reasonable degree of medical certainty, about

whether a sport fisherman consuming 24 to 100

pounds of Lake Michigan fish a year -- That is

assumption one, okay?

A Okay.

Q Who catches and eats fish shown in

Exhibits 6 and 7 as a small part of that total

consumption. That is assumption number two. Okay?

A All right.

Q Do you have an opinion, within a

reasonable degree of medical certainty, whether

that small consumption of fish with high PCB levels,

as set forth in Exhibits 6 and 7, lead to any human

disease, sickness, or illness?

A I don't know if it would.

Q So you can't say that it would?

A No, I can't say that it would, that is

correct .

Q Can you say, with a reasonable degree of
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medical certainty, that this small consumption by

this fisherman of fish with the PCB levels shown

in Exhibit 6 and 7 to your deposition, leads to any

human health problems?

A I don't know.

MR. FEATHERSTONE: Would you read the last

question and answer.

(The record was read by the

reporter as requested.)

BY MR. FEATHERSTONE:

Q I want you to assume that the total annual

dose of PCBs by the consumption of Lake Michigan

fish to certain fisherman is low.

A All right.

Q I want you to assume that fish with the
i
i

PCB levels shown in Exhibit 6 and 7 account for
i
I a very high percentage of that total dose.

A All right.

Q Can you say, with a reasonable degree

of medical certainty, that consumption of fish

with the PCB levels shown in Exhibits 6 and 7 leads

of any human disease, illness, or sickness for

these sport fisherman?

A No, I cannot.
-n a i M (^
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Q The same assumptions, Doctor.

A All righ t.

Q Can you say, with a reasonable degree of

medical certainty, that long-term consumption of

fish with PCB levels shown in Exhibit 6 and 7, and

at the proportion that I have asked you to assume,

leads to any human health problem for these sport

fisherman?

A No, I cannot say.

Q In fact, it may well be that this con-

sumption of fish at the PCB levels shown in Exhibits

6 and 7 may have no effect on human health?

A That is possible.

Q I want to take my Illinois sport fisherman

who has a long history of heavy consumption of

Lake Michigan fish.

A All right.

Q To review those assumptions, I want you

to assume that these sport fisherman have a history

of eating 24 to 100 pounds of fish annually for

a period of 20 or more years prior to today.

A All right.

Q I want you to assume that a small portion

of their fish diet is made up of fish with the PCB
I heo [_. Urban
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Humphrey - direct (Featherstone)

j levels shown in Exhibit 6 and 7.
I

| A A small portion of their diet?

Q A small portion.

A All right.

Q Can you say, with a reasonable degree

of medical certainty, that long-term consumption

of these fish at the PCS levels shown in Exhibits

6 and 7, at the proportion that I have just asked

you to assume, leads to any human disease, sickness,

or illness for these individuals?

A No, I cannot.

Q With this history of consumption that

I have asked you to assume, can you say, with any

reasonable degree of medical certainty, that any

consumption of fish with the PCB levels shown in

Exhibits 6 and 7 leads to any human health problems

or conditions?

A Can I say with certainty that this will

lead to problems and conditions?

Q Can you say with a reasonable degree of

medical certainty?

A No, I cannot.

Q Doctor, would your answers to these questions
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Humphrey - direct ( Feathers tone)

change if I added the assumption that for the

20-year period prior to today these Illinois

sport fisherman had been consuming 24 to 100 pounds

of fish per year, and the fish were at the PCB

levels shown in your 1976 report?

A My response would be the same.

Q Doctor, I want you to again take the group of

Illinois sports fisherman who consumed 24 to 100 pounds

of sport fish, or Lake Michigan fish a year. Okay?

A All right.

Q I want you to assume long-term consumption.

A All right.

Q Can you say, with a reasonable degree of medical

certainty, at what level of the diet fish with the PCB

levels shown in Exhibits 6 and 7 to your deposition

lead to any human disease, sickness or illness?

A No, I cannot.

Q With those same assumptions, can you say, with

a reasonable degree of medical certainty, at what por-

tion of the diet consumption of Lake Michigan fish with

PCB levels shown in Exhibit 6 and 7 lead to any human

health problems or conditions for these fisherman?

A No, I canno t .
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Q In the last two questions, or the last several

questions, I have used the word diet. Have you under-

stood me to mean the fish portion of the diet?

A I understood you to mean the fish portion of

the diet, yes.

Q That portion of the 24 to 100 pounds of fish

consumed in the annual diet that I asked you to assume?

A Yes, that is my understanding.

Q I want you to assume that there exists a

group of Illinois sport fisherman who eat Lake Michigan >*

fish on a long-term basis in large quantities.

A All right.

Q I want you to assume that this group, that

the members of this group have consumed Lake Michigan

fish for 20 years or a longer period of time prior to today

A All right.

Q I want you to assume that during that period
— -f

of time they have consumed fish annually at the rate

of 24 to 100 pounds per year.

A All right.

Q I want you to assume that the PCS levels in

the fish that they have consumed for the 20 or more

year period of time are at the PCS levels shown in your

1976 report, or thereabouts.
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Humphrey - direct (Featherstone)

A All right.

Q I want you to assume future long-term

consumption by these fisherman.

A All right.

Q Can you say, with a reasonable degree of

medical certainty, at what level of the fish diet

that fish with the PCB levels shown in Exhibits 6

and 7 leads to any human disease, illness, or sickness

for these sport fisherman?

A No, I cannot.

Q Making the same assumptions, can you say,

with a reasonable degree of medical certainty, at

what level of the fish diet consumption of fish

with the PCB levels shown in Exhibits 6 and 7 leads

to any human health problem or condition --

A No, I cannot.

Q -- for these sport fisherman?

A No, I cannot.

Q I want you to assume that there exists a

group of sport fisherman who individually consume

less than 24 pounds of fish per year.

A All right.

Q I am talking about Lake Michigan fish. Okay?

I ne<a |_. Urban
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Humphrey - direct (Feathers tone)

A All right.

Q Let's assume that for these sport fisherman

the consumption of Lake Michigan fish at the PCB

levels shown in Exhibits 6 and 7 constitute a small

part of the fish diet.

A All right.

Q Let's assume long-term consumption in the

future.

A All right.

Q Can you say, with a reasonable degree of

medical certainty, that consumption by these

individuals of fish at the PCB levels shown in

Exhibits 6 and 7 leads to any human disease, sick-

ness, or illness for these people?

A No, I cannot.

Q Making the same assumptions, can you say,

with a_reasonable degree of medical certainty,

that consumption of fish with the PCB levels shown

in Exhibits 6 and 7 leads to any human health problem

or condition for these individuals?

A No, I cannot.

Q Doctor, I want to add to these assumptions

the assumption that these sport fisherman have a

I nea L LJrban
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H u m p h r e y - direct (Feathers tone)

l o n g - t e r m h i s t o r y o f f i s h c o n s u m p t i o n .

A All r i gh t .

Q Let's assume that in the past these

individuals have consumed large quantities of fish.

A All right.

Q But that today they have cut down on their

consumption of fish.

A All right.

Q Let's assume for the 20 year period before

today these sport fisherman consumed 24 to 100 pounds

of fish a year.

A All right.

Q Let's assume that the Lake Michigan fish

they consumed at the rate of 24 to 100 pounds a year

contained PCBs at the levels shown in your 1976 report.

A All right.

Q Let's assume long-term consumption of Lake

Michigan fish in the future.

A All right.

Q With these assumptions, can you say, with

a reasonable degree of medical certainty, that

consumption of fish at the PCB levels shown in Exhibits

6 and 7 lead to any human disease, sickness or
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Humphrey - direct ( Feathers tone)

illness for these individuals?

A No , I cannot.

Q With the same assumptions, can you say,

with a reasonable degree of medical certainty, that

consumption of Lake Michigan fish with the PCB

levels shown in Exhibits 6 and 7 leads to any human

health problem or condition?

A No, I cannot.

Q Can you say, with any reasonable degree

of medical certainty, that any long-term consumption

by these individuals of fish at the PCB levels shown

in Exhibits 6 and 7 leads to any human disease, ill-

ness, sickness, condition or problem?

A No, I cannot.

Q Dr. Humphrey, are you in a position today

to render any opinion, with a reasonable degree of

medical certainty, as to the human health implications

of the PCBs at the bottom of Waukegan Harbor?

A Yes .

Q Are you in any position today to render an

opinion, with a reasonable degree of medical certainty,

as to whether the PCBs at the bottom of Waukegan

Harbor lead to any human disease, illness, or sickness?
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Humphrey - direct (Feathers tone)

A No.

Q Are you in any position today, Dr. Humphrey,

to render an opinion, with a reasonable degree of

medical certainty, as to whether the PCBs at the

bottom of Waukegan Harbor will cause any human

problem or condition?

A What was the beginning of your question?

MR. FEATHERSTONE: Would you read it back, please

(The record was read by the

reporter as requested.)

BY THE WITNESS:

A No, I am not.

BY MR. FEATHERSTONE:

Q Before you can render any opinion, with a

reasonable degree of medical certainty, about whether

the PCBs in Waukegan Harbors lead to any human health

disease, illness, or sickness, or condition from

any means of exposure, what other information do you

.need?

First of all, I take it the list is rather

lengthy?

A Yes .

Q Can you give me a list of the types of

I hea [_. (_Jrbcin
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Humphrey - direct (Feathers tone)

information you need?

A Well, that would take a considerable amount

of time and thought for me to give you a definitive

list that would fully answer that question.

Q In other words, you are not prepared to

do that now?

A I am not prepared to do that right now,

no.

Q Well, with that explanation and since I

obviously can't hold you to a definitive list, can

you give me a listing of the some of the types of

information you would need? I take it you at least

would know that much, without having sat d?vn and

thought it through.

A Yes. But I'd like to state that your

question is one for which there is no ce-rtain answer.

Therefore, in order to answer your question fully,

or to come to an answer to your question, would

involve research that doesn't presently -- data for

which doesn't presently exist fully.

Q When you say in answer to my question,

you are referring to the question that I asked you

to list the information you would need in order to
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! Humphrey - direct (Featherstone)

l render an opinion, with a reasonable degree of
i
| medical certainty, as to whether the PCBs in the

bottom of Waukegan Harbor lead to any human health

disease, illness, sickness, or condition by whatever

means of exposure?

A That is correct.

What I am telling you, to answer that

question we would have to -- we would be involved

in a research question, and that as each piece of

data gathering that is done is assimilated and

evaluated, this may then lead to other things that

would be needed. That is why I can't give you a

definitive list, because I don't know fully what

the impact of the PCBs in the harbor or anywhere,

to any degree of exposure, are going to do.

So that I could give you a list right now,

and it could be modified tomorrow, as further

information came in. The list might be modified

again and again. Because there is no certainty as

to what will lead to the answer. I can sketch for

you kinds of research projects that might elucidate

this. But I think you are asking me for a list

of things that if we had the answers to this list,

I rea \_ {__Jrrxyn
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Humphrey - direct (Featherstone)

we would then know, and I am telling you I can't

give you this list for sure.

Q My question was a little bit different.

Yo emphasized the words "then we would know." I take it

you meant then we would know whether the PCBs at the

bottom of Waukegan Harbor would lead to or may lead

to any human health disease, sickness, illness, or

condition.

A That's right.

Q My question is not whether you would know,

but whether you could state an opinion, with a

reasonable degree of medical certainty. And I take

it you still need to do more research .to answer that

question .

A Yes .

Q Doctor, do you see any way in God's green

earth you can do all that research and accumulate

all that knowledge before the trial in March of 1982?

A I would doubt it.

Q Doctor, I'd like to put in front of you --

A Can we break for 30 seconds?

Q Sure.

(A short recess was had.)
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Humphrey - direct ( Feathers tone)

BY MR. FEATHERSTONE:

Q Doctor, I'd like to hand you once again

Exhibits 6 and 7 to your deposition. These show

the PCB data for certain fish taken from Waukegan

Harbor.

A Yes .

Q Are you reasonably familiar with the

acute toxicity data for PCBs?

A Yes, I am.

Q Is it your understanding that on an acute

basis PCBs are not very toxic?

A Yes, I'd agree with that.

Q Can you say, with a reasonable degree of

medical certainty, that an isolated catch or consump-

tion of fish with the PCB levels shown in Exhibits

6 and 7 lead to any human health disease, illness,

or sickness, for any sport fisherman?

A No, I cannot.

Q Doctor, I asked you some questions yesterday

about the dredging of Waukegan Harbor and the North

Ditch. Do you remember that, generally?

A Yes, I recall that line.

Q I want to ask you some more questions about

I red I_. Urban
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Humphrey - direct ( Feathers tone)

that. Okay?

A All right.

Q I want you to assume that Waukegan Harbor

is dredged, as the government wishes, and that the

PCBs at the bottom of Waukegan Harbor are removed.

A All right.

Q I want you to assume further that fish,

or that the number of fish with PCB levels as reported

in Exhibits 6 and 7 to your deposition is reduced

as result of the dredging.

| A All right.

Q I want you to assume that before the dredging

I the fish with PCB levels as those shown in Exhibits

! 6 and 7 made up only a small portion, very smallI
i
! portion, of the sport fishery in the Waukegan

! Harbor area and the Illinois waters of Lake Michigan.

A All right.

Q I want you to assume again that before the

dredging the fish with PCB levels of those reported

in Exhibit 6 and 7 were or made up only a small

portion of the total amount by pounds and numbers

of sport fish caught and consumed each year by

Illinois sport fisherman.
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Humphrey - direct (Featherstone)

A All right.

Q In Lake Michigan. Okay?

A Okay .

Q Can you say, with a reasonable degree of

medical certainty, that the dredging of Waukegan

Harbor will in any way reduce the incidence of

human disease, sickness or illness -- strike that.

Do you have my assumptions in mind?

A I believe I do, yes.

MR. WHITE: Would you like it read back?

BY THE WITNESS:

A Can we summarize them?

BY MR. FEATHERSTONE:

Q No.

Jean, would you read the assumptions back.

(The record was read by the

reporter as requested.)

MR. FEATHERSTONE: Show on the record that you

read the assumptions.

BY MR. FEATHERSTONE:

Q Can you say, with a reasonable degree of

medical certainty, that the dredging of Waukegan

Harbor will improve human health as a consequence

I nea |_. Urban
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Humphrey - direct (Feathers tone)

of the removal of PC3s at the bottom of Waukegan

Harbor?

A No , I cannot .

Q In your medical judgment, is it possible

that the dredging of Waukegan Harbor will in fact

have no benefit for human health?

THE WITNESS: Would you read that back.

BY MR. FEATHERSTONE:

Q I will strike it, and let me pose another

question.

A All right.

Q In your medical judgment, is it possible

that the dredging of Waukegan Harbor will in no

way improve human health as a result of the removal

of PCBs from the bottom of Waukegan Harbor?

A I don't agree with that.

MR. FEATHERSTONE: Would you read back two

questions ago to me.

(The record was read by the

reporter as requested.)

BY MR. FEATHERSTONE:

Q Is it possible, in your medical judgment,

that the dredging of Waukegan Harbor, and the removal

TU. L Ui4»"
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Humphrey - direct ( Feathers tone )

of the PCBs will have or will yield no detectable

improvement in human health as a result of the

removal of those PCBs?

A I can't agree with that.

Q But you can'tstate that it will, either,

can you?

A That's right, I can't.

Q With the state of your knowledge, you can't

render an opinion, with a reasonable degree of

medical certainty, either way?

A On what will happen?

Q That's right.

A Is that your question?

Q That's right.

A No, I cannot.

Q So that I am clear, we are talking about

what will happen for human health as a result of

the dredging.

A That's correct.

MR. FEATHERSTONE : Let's take a lunch break.

(Whereupon, the deposition

was recessed until 2:30 p.m.,

August 13, 1981.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

•307.

THE UNITED STATES OF AMERICA,

Plaintiff ,

-vs-

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.

No. 78 C 1004

The deposition of HAROLD E. B. HUMPREY, called

by Monsanto Company, resumed pursuant to recess, on

Thursday, August 13, 1981, at the United States

Attorney's Office, 219 South Dearborn Street, Chicago,

Illinois, 15th Floor Conference Room, at the hour

of 2:30 p.m.

PRESENT:

MR. JAMES P. WHITE,

on behalf of the United States
of America;

MS. ROSEANN OLIVER and MS. CAROL DORGE,

on behalf of Outboard Marine
Corporation;

MR. BRUCE A. FEATHERSTONE,

appeared on behalf of Monsanto
Company.
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HAROLD E. B. HUMPHREY,

called as a witness by the Monsanto Company, having
I
] been previously duly sworn, was examined and testified

further as follows:

DIRECT EXAMINATION (RESUMED)

BY MR. FEATHERSTONE:

Q Dr. Humphrey, I have asked you for opinions

with a reasonable degree of medical certainty on

what might be the human health consequences to people

eating fish pulled from Lake Michigan, the Illinois

waters of Lake Michigan and Waukegan Harbor, and you

have expressed your opinions.

Is it more difficult for you to determine

the health consequences to offspring or babies being

nursed by mothers who have eaten Lake Michigan fish

with PCBs than it is indeed to determine the health

consequences to the mothers themselves?

A No, I would not say it was more difficult.

I'd say both issues are of equal precedence, equal

di fficulty.

Q Does the fact that to the extent there is

any exposure to the baby to PCBs , does the fact that

that exposure comes from the fish through the mother

introduce another complicating factor in your

|nea [_.
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Humphrey - direct (Feather stone)

determination?

A Yes, i t does.

Q You understand that I am referring to for

instance the nursing of babies with mothers' milk.

A Okay. Yes, I agree, that is one part of

that iss ue.

Q The other part I take it is whether there

is any movement of PCBs across the placenta.

A That would be another, yes.

Q I take it in that circumstance, the

latter circumstance, that whole mechanism of exposure

to the fetus is very complicated?

A Yes .

Q In your medical judgment, with a reasonable

degree of medical certainty, has it been determined

what the significance, if any, to the health of

the baby from the movement of PCBs across the placenta?

A Is that the end of the question?

Q I think so.

A Okay. Will be or --

Read back the question.

Q I tried to do the best I could.

(The record was read by the
reporter as reauested.)
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Humphrey - direct ( Feathers tone )

BY THE WITNESS :

A Will be? What that effect will be?

BY MR. FEATHERSTONE:

Q Yes .

A That is the question?

Q Yes .

A I don't know. But it is another compli-

cating factor in understanding what the human health

impact might be.

Q And in your medical judgment, as far as

you know, the question is still unresolved?

A That's right.

Q Doctor, do you agree with this quotation:

"The relevance of the observations in the

monkey studies to human infants nursing on

mother's milk containing PCB residues, due to

maternal exposure to PCBs largely from environ-

mental sources, is not known."

A Yes , I agree with that .

Q Doctor, yesterday I asked you whether you

are generally familiar with the work done by Dr. Alien

and Dr. Barsotti on the Rhesus monkeys?

A Yes, you did, and I replied yes.
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Humphrey - direct (Featherstone)

Q You are aware, are you not, that the maternal

monkeys that were nursing the offspring were them-

selves diseased?

A Could you clarify that? What do you mean,

diseased?

Q They were sick, or ill, or had shown toxic

effects, external toxic effects.

A Yes, all right. Yes.
i

Q Would you agree that the nursing female

monkeys exhibited very serious health symptoms?

A I would agree that those monkeys were

reported to have suffered health symptoms. I'd

rather not place a judgment on the severity, in that

I am not an expert in primate medicine.

Q Do you agree with this quotation with

respect to the Rhesus monkey studies:

"Additionally, the maternal monkeys were

toxic and hence toxicity effects in the off-

spring monkeys may not be purely due to the

relatively low levels of PCBs received through

monkey mi Ik . "

A What is your question, do I agree with that?

Q Yes .

I nea [_.
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Humphrey - direct (Feathers tone)

A Tentatively, I agree with that. But I do

have to qualify. Now, these sentences and paragraphs

that you have been quoting to me, often should be

looked at in terms of what preceded and what comes

after. So that a sentence as it is spoken, or that

paragraph as you cited sounds reasonable. But for

me to render a complete judgment on its quality, I

would need to see the entire page or the topic that

is under discussion where that is told.

Q Do you agree, Doctor, that the fact that

the maternal monkeys themselves were toxic may well

be an important complicating factor in determining

the significance of the PCB residues found in the

nursing monkey's milk?

A Could be. We'd have to get into a discussion

of what we are meaning by the mothers were toxic,

what that all means, and so forth. But I will

acknowledge that, yes. A mother monkey which was

visibly ill, that yes, that could have an impact

on what the offspring -- result in the offspring

is .

Q From the PCBs in the monkey milk.

A The illness of the mother, adult mother,

I hea [_. l_Jrt>an
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Humphrey - direct ( Fea thers tone )

could have many impacts, yes. That could complicate --

Q The determination of the significance of

the PCBs in the mother's milk,

A Which would complicate the results in the

infant.

What I am thinking of, perhaps the illness

of the mother was in milk quantitv. This would have

an impact on the offspring, which has nothing to do

with a chemical being present. That is what I mean

by yes, it could be a complicating factor.

Q From your review of the Rhesus monkey

studies of Drs . Alien and Barsotti and colleagues,

did you reach the opinion that the toxicity effect

in the offspring monkeys may not be purely due to

the relatively low levels of PCBs received through

monkey milk?

A No, I did not reach that conclusion.

Q Did you reach any conclusion?

A Not of that nature, no.

In other words, without having sat here

at this deposition and read all of these papers

over so that it's fresh in my memory. I have seen

his work, I have seen the publications therefrom.
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Humphrey - direct ( Feathers tone )

I am relatively familiar with them. My impression

is that he was reporting certain types of effects in

adults and in offsprings of those adults, and that

is --

Q You were talking about the monkeys?

A I am talking about monkeys.

Q Yes .

A And that his conclusions were that these

effects were attributable to the dosages of

the chemicals that he had provided.

Q To the adults .

A To the adults .

And that his point was that the toxicity

was passed on from mother to offspring.

Q But it's your recollection that he did not

attribute that passing along of the toxicity neces-

sarily to PCBs in the milk of the nursing mother?

A Not exclusively. As I recall, it was a

matter of the offspring of the dosed adult received

the toxicity. This could have been in utero, it

could have been from feeding. A number of factors.

But no, not the milk exclusively. That was one

component of it. That is my recollection.

I nea [_. Urban
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Humphrey - direct (Featherstone}

Q What I am interested in, Doctor, is your

opinion as to the cause of the toxicity in the

offspring of the Rhesus monkeys who were exposed to

PCBs. From your review of the literature with

respect to that, did you form an opinion with a

reasonable degree of medical certainty, as to the

cause of the health symptoms or health problems in

the offspring monkeys?

A Again, for the record, I have not reviewed

these documents in the last day or two, so I am

working from recollection, and therefore I can't

critique them, because my opinion is, would be,

really my best opinion would be based on a critique

of those papers.

My impression, recollection, is that the

way the experiments were designed, that the effects

on the offspring were caused by the PCB dosing of

the adult mother was a plausible explanation for

the results seen in the report. How valid that is

would require a critique of work, and I am not

prepared to do that at this time.

Q At this time you are not prepared to

offer an opinion, with a reasonable degree of medical
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Humphrey - direct (Featherstone)

certainty, about the effects or about the cause of

the effects in the offspring?

A That is correct.

Q Do you have --

A I have to rely in that answer on, you know,

it was a published article, therefore manuscripts

received peer review. So I am assuming from that

system that there has been some review of this to

see that it is proper. On that basis.

But for me to give you, render you a

critique of that, which would be my best opinion, I

would have to review the papers, and I am not pre-

pared to do that right now.

Q Doctor, have you learned of any health

problem to any child nursed on mother's milk con-

taining PCBs?

A No , I have not .

Q Can you say, with a reasonable degree of

medical certainty, at what level or range of levels

of PCBs in the mother's milk lead to disease, sick-

ness, or illness in the offspring?

A No, I cannot. However, I do have an

opinion .
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Humphrey - direct (Feathers tone)

Q But it's not one within a reasonable degree

of medical certainty?

A That is correct.

Q Can you say, with a reasonable degree of

medical certainty, what level of PCBs in the mother's

milk leads to any health problems or conditions in

the offspring nursed by the milk?

A No, I cannot.

We are talking humans here, I assume.

Q That is correct.

A Okay. That was my assumption.

Q And for the last several questions it's

been your assumption?

A Yes .

Q I am sorry. If you have any questions

like that, please feel free to ask me.

What do you consider to be the important

literature that you would rely on in assessing the

medical significance of PCBs in the mother's milk?

In other words, I am trying to get a list

from you of the work that's been done that you think

is significant and ought to be considered.

A Well, I --

Q I am talking again about assessing the

I nea |_. Urban

————————————————————————————————————————————————————— C^srtipea 3jnortnand |<aport»r __

154 Soutk L" Soil- St^twt

O^'cogo, IHinoir 60603

312 - 787-3332



318

Humphrey - direct (Featherstone)

medical significance to human babies.

A Well, I have done this, or I have been one

of several people who have done this. We have

approached this issue in Michigan in February of

this year, and the State Health Department took a

position with respect to PCBs , the presence of

PCBs in mother's milk. I can't quote the literature

that was cited or used, but I have seen much of it,

and I could provide such a list, if that was

important .

I don't know exactly what you are driving

at. You know, I can't sit here and out of recollec-

tion give you chapter and verse of what may be as

many as 50 to 100 articles that would be germane.

There have been national surveys of mother's milk,

there have been a variety of work that has been done

with respect to trying to assess that.

Q I take it the surveys you are talking

about are surveys which seek to detect the levels of

PCBs in the mother's milk.

A That is correct.

Q Are you aware of any study or survey made

in the medical community to determine the medical
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Humphrey - direct (Featherstone)

significance of the PCBs in the mother's milk? Again,

I am talking about humans.

A No, I am not aware of any document that

does that, that accomplishes that.

Q You are aware, aren't you, that there

have been reports that some of the babies of the

Yusho victims showed symptoms?

A Yes .

Q Can you describe those symptoms for me?

A As I recall, items such as babies' weight

was light at birth; there was extraordinary pig-

mentation of the skin; problems with the eyes and

eyelids. Those are predominant things that come

to my mind at the moment. There were some others.

This has been discussed in some of the literature

we have been discussing, or literature that is

available on Yusho.

Q On the literature you have reviewed with

respect to the symptoms exhibited by the babies

of the Yusho victims, have you reached an opinion,

with a reasonable degree of medical certainty,

as to whether the PCBs in the rice oil that was

consumed by the maternal mother caused the problems?
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Humphrey - direct (Featherstone)

A No, I do not have a clearcut opinion as to

whether PCB or the other contaminants which have been

identified were the sole or in combination or some

interaction thereafter the cause of these effects.

In other words, the presence of other

toxic chemicals in addition to PCB in that mixture

have complicated that conclusion.

Q I take it that you took a position where

you can't offer an opinion, with a reasonable degree

of medical certainty, as to whether PCBs themselves

caused the problem.

A That's correct.

Q Doctor, I have shown you earlier today

a number of Muench deposition exhibits showing

PCB levels in fish caught in the Illinois waters of

Lake Michigan and in the vicinity of Waukegan Harbor.

A Yes .

Q Do you remember those exhibits, generally?

A Yes, I do, generally.

Q I want to ask you a couple of questions

making reference to those exhibits in a general way,

and if you want to look at those exhibits for any

reason, please say so. They are right here. I will
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Humphrey - direct ( Feathers tone )

pull out whichever one you want. Okay?

A All right.

Q I want you to assume that the data, PCB

data that you have seen in the Muench deposition

exhibits are representative of the PCB levels found

in Lake Michigan fish and the Illinois waters of

Lake Michigan, okay?

A All right.

Q I want you to assume that a mother who has

just given birth has consumed large quantities of

Lake Michigan fish for ten to fifteen years before

today. Okay?

A All right.

Q And she was consuming at the rate of 24

to 100 pounds of Lake Michigan fish a year. Okay?

A Okay.

Q The PCB levels in the fish she caught and

consumed were at the levels reported in your 1976

study. Okay?

A All right.

Q Now, assume that today she is catching,

consuming 24 to 100 pounds of Lake Michigan fish

with the PCB levels shown in the Muench exhibits.
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Humphrey - direct (Feathers tone )

A Yes, all right.

Q Can you say, with a reasonable degree of

medical certainty, that a baby nursed by that

mother will experience any disease, sickness, or

illness as a result of. the PCBs ingested by the

mother?

A No, I cannot.

Q Can you say, with a reasonable degree

of medical certainty, that that nursing baby will

experience any health condition or problem as a

result of being nursed by that mother?

A No, I cannot.

Q Doctor, yesterday I asked you some

questions about the analytical technique your

group developed to identify PCBs in the blood

specimens you collected in 1973 to 1975.

A Yes .

Q At that time you and I agreed that the

identification of PCBs in the blood is a tricky

process .

A Yes .

Q I may have asked you this, I can't now

remember it. But when I was reviewing the six or

I hea [_. {Jroan
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Humphrey - direct (Featherstone)

seven page portion of your 1976 report that describes

the efforts that were made to develop an analytical

technique for PCBs in the blood, I came away

certainly with the impression that it was a very

complicated process. Is that right, was it?

A Certainly to the layman it's complicated.

There is no doubt that analyzing a mixture is a

complicated process. But I don't want to leave

you with the impression that to a comptent bio-

chemist, analytical chemist, that this was an in-

surmountable problem. Complicated, but one of the

daily complications an analytical chemist faces.

Q How long a time period did it take to

develop the analytical techniques that you finally

selected to use in identifying PCBs in the blood?

A I believe the development of the analytical

technique that was adopted for this study took place

over roughly a six-month period. But I want to

qualify this. They did not invent the procedure

that we used. Instead, what the development, and

what I mean by development, what occurred in the

project was acceptable methodologies for deter-

mining PCBs, were examined for application to this
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Humphrey - direct ( Feathers tone)

purpose, specifically for being sure that the

specimens that we were testing, blood, would be

able to be evaluated as expeditious ly and accurately

as possible. So that was the development. It

really was an improvement of the existing body

of analytical knowledge for these chemicals at

that time.

Q If I understand you, what was involved

was taking equipment that was in existence, and

some methodologies that were in existence, and

modifying them so you could apply it to the detec-

tion and measurement of PCBs in blood.

A Essentially that is right, and looking

at the different options, to choose the one that

appeared to be best to use for further study.

Remembering that we are talking about 1973-74.

Q I am sorry... What is the significance

of that?

A Well, I am just putting the time clock

back. We know much more about the analytical

chemistry of these chemicals today, 1981, than we

did in 1973-'74.

The reason I made that comment is to
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Humphrey - direct (Featherstone)

make sure that the perspective is that bacJc at that

time , recall ing it was in the late 1960s when PCBs

were able to be elucidated out of the whole pesticide

mixes that were being observed. So we are talking

like the methodology for these blood specimens being

developed approximately four to five years after the

methology to separate PCBs had been perfected.

Q I take it from what you just said then that

you would agree what is important is having a top

perspective on the state of the analytical art, if

you will, when these methodologies for detecting

and measuring PCBs were developed?

A That is correct. That should be acknow-

ledged. That is correct.

Q I take it you would agree with me that the

state of the analytical art in 1966, 1967 and '68

when PCBs were first being detected in environmental

samples was not as developed as it was in 1973-74

when you and your group developed the analytical

capabilities to measure PCBs in blood?
•4

A That is a correct impression.

Q Would you agree that there was a con-

siderable advancement in the state of the art for
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Humphrey - direct ( Feathers tone )

detecting PCBs in samples from, say, 1967-68 until

1973?

A I have to qualify my answer again. I am

not an analytical chemist, so therefore I am not a

good historian of the rate of progress in analytical

chemistry during that period. Therefore, I have to

give you my general impression.

My general impression is that yes, strides

had been made almost every year, certainly every two

years in this whole area, and apparently continue to

be made. So that in that context, in generalities,

I would say yes, definitely has improved, had

improved during that time span.

Q From what you know about the analytical

methodologies for PCBs, I take it there is a lot of

fine tuning that has to go on insofar as taking an

analytical method that is developed for one type of

sample and trying to make that same analytical method

apply to another, different type of sample?

A That may be necessary.

Q For instance, the detection of PCBs in

water samples may be significantly different in terms

of methodology from the detection of PCBs in air

[ keo (_. l_
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samples .

A I don't know about the word "significantly."

But it definitely could be different, yes.

Q Since it took you and your group a good

six months to develop the methodology for measuring

and detecting PCBs in blood, I take it you wouldn't

find it scientifically unreasonable to learn that it

took people back in 1967 or 1968 a year or two to

develop analytical methodology for PCBs in water

samples, air samples, and tissue samples.

A That undoubtedly could be the case. Again,

j I am not a historian of those events.

I Q But you wouldn't find that a scientifically
i
| unreasonable length of time, a couple of years, backi
j
i in the late 1960s, with what we knew about analytical

methodologies.

A I really can't comment on that.

MR. FEATHERSTONE: I have no further questions

MR. WHITE: Do you want to start? Keep

going?

THE WITNESS: We are sitting here; I guess

we might as well.
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DIRECT EXAMINATION

BY MS. OLIVER:

Q Dr. Humphrey, when did you first start your

investigation of PCBs?

A The study which is in Exhibit No. 4.

MR. WHITE: Four?

THE WITNESS: Four.

It was started in 1973.

BY MS. OLIVER:

Q Had you done any work involved in PCBs or

connected to PCBs before your study which is reported

in 1976?

A No, I had not.

Q About how much of your time in the last

eight years since 1973 would you say you have been

involved in studies of PCBs?

A All right. The study, which is Exhibit 4,

of PCBs, began in 1973 and concluded in 1975, so far

as the active field work and so forth. By the time

the data was compiled and statistically analyzed,

and the report prepared, that takes us up to the

report date, which is, as I recall, 19 -- well, let's

say 1976.
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Humphrey - direct (Oliver)

Since that time, until 1979, I had no

specific investigations under my direction with

regard to PCBs . In 1979 I prepared and was success-

fully awarded a grant to do a follow-up study on

PCBs. That work is continuing to date.

In the interim between the two studies,

the 1976 study, Exhibit 4, and the grant I am speak-

ing of, I was of course involved in various PCB

issues that were coming up, such as fish contamination.

I sit on committees as a part of my job representing

the State Health Department on committees that

review the fish contaminant problem in the State and

so forth. So that I have kept up on the issue of

PCBs .

Also, the issue of PCBs has arisen in our

major study in Michigan on the polybrominated

biphenyl investigation, which was begun in 1976 and

is running concurrently. So the specific studies

are as I cited, but the interest and activity on the

topic has been continuous.

Q Would you say that from 1973 to 1976 when

you published your report that the study of PCBs in

human blood was the major study in your department,
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Humphrey - direct (Oliver)

or under your supervision?

A I answer that yes and no. When this study

was initiated, we were tailing off a study of invest-

igating mercury contamination, so there was some over-

lap. When this study of, and I am referring to

Document 4, Exhibit 4, was being completed, the PBB

study was underway. So there was overlap. So yes,

there was a period of time when this was the sole

thing that was occupying my time, but it was of

relatively short duration.

Q Is the new study, that I think is the

grant application as identified as Exhibit No. 3,

occupying the majority of your time presently?

A No. At this time I am responsible for

three major studies which are underway.

Q What are the other two studies?

A The one is the grant that we just referred

to. The other is the long-term study of human

exposure to polybrominated biphenyls. The third

is a cohort of people in Iowa, which we are using

as comparison purposes to that, the polybrominated

biphenyl study.

Q Is the polybrominated study a funded
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study?

A Yes. It is funded by HEW, which is called -

It's a health and human services agency. The funding

comes from a variety of federal departments.

Q Does HEW also fund the study of the cohort

of people in Iowa?

A No. The money for that is State of Michigan

money.

Q Am I correct that the money to fund your "-^

project comes from in the state or from the federal

government?

A That is correct.

Q What is your operating budget for your

projects for the year 1981?

A Collectively?

Q Yes.

A Roughly speaking, say $800,000.

Q How much of that is from HEW or the EPA?

A EPA and HEW, it's $300 and some thousand

dollars for both accounts.

Q So the balance would be from the State of

Michigan?

A From the State, that is right.
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Humphrey - direct (Oliver)

0 What was the grant from the US EPA, the

amount of the grant for your studies, Exhibit No. 3?

A The projected three-year funding for it

was $1,000,000, $1.1 million, or something. Very

c lose to that .

Q I notice on your curriculum vitae, Exhibit

No. 1, that you are the founder and director of a

corporation called Kelmik Corporation?

A That is correct.

Q What type of business is that?

A That's a patent holding company, and it

was formed when a colleague of mine and I invented

a liquid purifying process and had it patented.

This company was formed to market that process.

This was done roughly at the conclusion of my

doctoral work, when I was associated with the

Uni ver s i ty . i

Q What type of uses does this patent have?

A Basically, it is a solids-liquid separation

process. It has application in various industrial

wastes, such as heavy metal plating waste, which

are slurries of solids and liquids. The point being

to remove the solid, and that clarifies the liquid portion

for re-use, recycling.
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Humphrey - direct (Oliver)

Q You are not involved in the manufacture of

these?

A No. My involvement is minimal at this time.

I am co-inventor, and I am an officer of the company.

But I have no other involvement. In other words,

I am an officer, on the Board of Directors of this.

Q I guess my question was, does the corpora-

tion manufacture this thing?

A No. It has sold the rights to the patent

to other outfits and we collect royalties.

Q Dr. Humphrey, what is blood titer,

t-i-t-e-r, test?

A A blood titer generally refers to the level

of a chemical in the blood. It's commonly used in

the field of immunology, to measure the presence of

antibodies. In other words, you take a blood sample,

and by certain types of immunological tests you can

measure the concentration of antibodies in that

| blood, as challenged by antigen that they would
i

react to. It is a concentration measurement, basically.

Q Are you doing any of those types of tests

or studies presently?

A What, immunology tests?
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H u m p h r e y - d i rect ( O l i v e r )

Q Blood t i ter.

A As I have just defined it, no.

Q Have you had conversations with Dr. Kimbrough?

A Yes .

Q Do you know Dr. Kimbrough, personally?

A Yes, I do.

Q Could you give me an approximation over the

last number of years how many times you have met with

Dr. Kimbrough concerning your work?

A All right. My acquaintance with Dr. Kimbrough

begins with the PBB problem in Michigan, which began

in 1974. She works, is employed by the Center for

Disease Control, and they have assisted us with our

PBB project all along. Obviously the questions

about PBBs are toxicology and human exposure in

medicine. Dr. Kimbrough has been a consultant to our

project in that sense. I have probably met with her

or spoken to her or seen her at meetirgs ten to

twenty times .

Q Have you had conversations or discussions

with Dr. Kimbrough about your PCB studies?

A I probably have, but frankly my conversa-

tions with her have really been focused on the PBB.
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Humphrey - direct (Oliver)

But undoubtedly her knowledge of what I have done

before on PCBs , we may have talked about it. But I

have not consulted her specifically with respect to

PCBs. In fact, the study, which is Exhibit 4,

was essentially completed before I ever became

acquainted with her.

Q Have you sent her any of the data that you

collected for your study, No. 4, Exhibit No. 4?

A I may have, and it would have been in the

context of to provide background for our PBB work.

I am sure that she has seen this Exhibit No. 4,

because I am certain it's been circulated fairly

widely within the federal agencies .

Q Have you discussed with Dr. Kimbrough the

new study that is being done presently, Exhibit No. 3?

A Yes. I can't recall specifically, but

undoubtedly we have talked about it, again because

of my involvement with her with respect to PBB and

our desire in the new study to look into some of the

measurement parameters that we might make on humans,

to try to determine if there is a cause-effect

relationship. I probably had conversations with her

about that. I have not invited her specifically
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Humphrey - direct (Oliver)

to consult on it. But again, because we are acquainted

' and do talk as colleagues, I am sure the topic has

come up.
i

1 Q Do you recall any recommendations she may

; have made concerning the new study?

A They would be in the area of tests that we

would do on human subjects to try to measure whether

or not there has been any impact on human physiology.

I am thinking of, and I can't remember which, but I

know she is very interested in lipoproteins, the

high-low density cholesterol issues. I probably had

! asked her if there were some other tests that might
i
I be useful. Colleagues of hers have suggested some

of the enzyme tests we are doing, so yes. But I

can't be too much more specific than that.

Q With respect to your new project that is

underway, have you communicated in writing with Dr.

Kimbrough or other colleagues concerning what types

of things should be included, or might be included?

A Again, I am being vague because I am try-

ing to recall. I may have, but I have often

accomplished these aims by face-to-face, verbal,

and my taking notes. Again, I see people from time
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to time for one reason- or another, and I know the

topic has come up. I can't tell you specifically

if I wrote her a letter and she sent me a response.

It's entirely possible.

Q If you have correspondence from Dr.

Kimbrough or any other scientist concerning your

project under way, would you have that in one loca-

tion in your office?

A Probably not, but I'd have to check my

correspondence file to see.

Q Do you have a general correspondence file

for all of your work?

A Yes. But that's generally not where I keep

papers like that.

Q Well, I would like you to look and see if

you can find any correspondence from Dr. Kimbrough,

or, as you mentioned, other colleagues of yours,

relating to suggestions or comments they may have

made .

A Okay.

Q With respect to your new study.

A Yes, I can search my file to see if I can

find that, and again I will remind you that I think
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Humphrey - direct (Oliver)

a lot of this has come through telephone or personal

conversation .

Q Have you had conversations or discussions

with Oilman Veith concerning PCB-related problems?

A No, I have not. I know who he is, but I

do not recall speaking to him about our projects or

about this , no .

Q Have you ever read any of his publications

or articles relating to PCBs?

A Yes, I have, from time to time. As I

recall, they pertain more to fish, fish contaminant

levels. So in following that line, yes, I have seen

the m from time to time, but not as a habit, no.

Q Have you had conversations with Wayland

Swain?

A Yes , I have .

Q Who is Dr. Swain?

A Dr. Swain is the Director of the Large

Lake Research Laboratory of the EPA, which is located

at Grosse lie, which is the administrative unit

through which our grant project, the current Exhibit

3 grant project is administered.

Q Have you had your discussion or communications
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witn Dr. Swain relating to your new grant project?

A We have had numerous verbal conversations.

I often go down there for an afternoon and we talk

about things. Often -- I should say periodically,

because the project officer, Dr. Mullen, is also

located in that office. So for either administrative

work or intellectual scientific work, we often

communicate .

Q Has Dr. Swain made suggestions or recom-

mendat ions ?

A Yes , he has .

Q What were his suggestions or recommendations?

A I can't precisely tell you. He was one of

the people that approached me going on three years

ago about would we be interested in resuming our

1976 study. We have talked on numerous occasions

about what we might -- what such a project might

involve. The evolution of that is the final document

which is that application which states basically in

generalities what is going to be done.

Q Am I correct, Dr. Humphrey, that the sug-

gestion to undertake a new study was from Dr. Swain

of the US EPA?
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A Well, it is a combination of events. We

had been desirous, "we" meaning myself, my colleagues

and our department, had been desirous of following

tnis 1976 study up. But at the time we were deeply

involved in the PBB problem, and frankly I had to

put that idea on a shelf.

In late 1978-1979, I was approached by the

Large Lake Research people at Grosse lie, which

would have been Nelson, Thomas, and Wayland Swain

about that prospect. So we picked it up from there.

Q What was their stated interest in your

new project?

A I frankly don't know. Their approach to

me was that they also were interested in following

up on my previous work. They are involved in

developing models to try and understand what is the

state of pollutants in the Great Lakes. Their

feeling was one of the compartments of that model

was the human. And that they had contracts out

that were evaluating air, water, fish, and other

compartments. They were interested in getting,

obtaining data on the human component of their

big model. That is why they were approaching me.
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That was the introduction I was given.

Q Have you reviewed these types of models

in the past?

A Such as referred to, that they are doing?

Q Right.

A No, I am not an ecological modeller.

Q You worked with Dr. Swain and Dr. Mullen

in preparing the protocol for your study?

A No, no, I did not. I prepared the protocol

for the s tudy , but I have had dialogs with them. But

it was not a joint project. They never set pen to

paper, nor did they direct me what to do. We talked

about the scope of this thing, and I was asked why

don't you submit an application, and I took it from

there .

Q Since that time in late 1978 or early 1979

you have had communications with them about the on-

going work, I take it?

A Yes, that is correct. Both administrative

book work as well as scientific communications.

Q Would the grant file that you keep contain

communications with the US EPA concerning the grant?

A It should , yes .

| nea (_. Urban
ia Report*!1 ___

icago, I I l inoir 6C603

31? - 787-333?



342

Humphrey - direct (Oliver)

Q Would it contain the scientific exchange

as well as, you know, funding questions and

responses ?

A Yes. I would expect it would. That is

where you expect to put those pieces of information.

Q I would like to see the entire grant file

that you have to date on this new project.

A All right. I guess that is all right.

MR. WHITE: Yes.

BY THE WITNESS:

A I don't know what is going to entail to

copy it.

Q With respect to this new project, I think

you testified yesterday, and correct me if I am

wrong, that you have collected the data from the

subjects or the cohort from your 1976 study?

A That is correct.

Q You are in the process of analyzing the

blood specimens taken from those same people?

A That is correct.

Q With the analysis of those blood samples,

that phase will be completed, that phase of the

project will be completed?
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Humphrey - direct (Oliver)

A Yes, with the exception of then we will

complete the data analysis, the statistical analysis

of the data. But yes.

Q Do you know how many people from the first

study or from the 1976 study are included in the

second study?

A Yes, I do. I will try to recall as best

I can. It's not 100 percent. One hundred percent

of the 1976 cohort are accounted for. Some had

died, some have moved away, some don't want to

participate, and so forth. My guess, without check-

ing my records to give you an exact number, is 75

percent of them are in the study today.

Q Is the questionnaire interviewing procedure

followed in this new project the same as was done

back in 1973-'74?

A Yes, and no. Yes, in that we -- by return-

ing to the 1976 cohort and trying to duplicate that

previous communication, so that we will have direct

comparison .

Now, in addition, these people are going to

become part of this larger expanded cohort, and

for the larger expanded cohort additional or slightly
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different questions are being used. So that our 1976

cohort will end up being interviewed twice, if you

will, or with both instruments.

Q Am I correct that part of this new inter-

view procedure will involve questions relating to

the presence or absence of the 18 symptoms that

appeared on the first questionnaire?

A Yes, I believe they do, yes.

Q Are there additional symptoms added to

f the new list?

i A I can provide you with the questionnaire,

i and that will answer the question precisely. I

| don't think so. But the added questionnaire is
I

going to get into some other areas . So there would

be some overlap on that. Also, we will be going

into a clinical phase, where we will be asking more

detailed questions with respect to certain kinds

of medical or health condition parameters. So I

i don't know if you construe those as additional to

the 18 original questions or not. Obviously,

currently, we will be gathering additional medical

or health condition-type information, yes.

Q Can you give me an idea, and I know, I
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Humphrey - direct (Oliver)

don't want you to try and think of what those

parameters are, but the types of medical parameters

or conditions that you are following up on in this

project that were not included in the last one?

A Yes. I gave a partial list yesterday. I

will try to repeat that.

In the period of time since 1974 additional

research has been done in the world with respect to

PCBs, or more appropriate the polyhalogenated

biphenyls, and some of these research reports give

leads as to things that might be investigated, such

as vital lung capacity, blood pressure, certain

types of liver function enzymes, certain types --

measurement of certain types of lipids in the blood,

and so forth. To the extent that it's feasible

and practicable, we have been trying to incorporate

those kinds of things into our ongoing study. We

may not be able to do everything, because of certain

limitations. But the philosophy is we are going to

try to incorporate those leads, incorporate techniques

to gather data on those topics which we consider to

be leads from what has been in the published literature,

Q So am I correct that what you intend to do
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is to bring these people in or have somebody go out

to their home and not only ask questions and take

a blood speciment for purposes of identifying

PCB residues, but also identifying liver enzymes

in the blood and taking blood pressure and testing

lung capacity?

A That is correct. That is the right

impression.

Q In the 1976 study, did you compile any

information concerning the occupations of the

people in the study?

A Yes, as I recall we did ask that.

Q Was any use made of that information in

terms of your reports?

A As I recall it does not appear in the

report, which strikes me as meaning it was -- we

felt it was insignificant. And in that context I

mean the enrollees, the participants in that study

were not occupied in occupations which were of

concern to us.

Q If we could stay with your new project

for a minute. The second to the last page, I guess,

is a, "Proposed Project Workscope Schedule."

ertified O"ortnon<J Rsportrr

134 Soutk [_a Sol!e

Ckicaao. I l l ino is 6C603

312 - 787-3332



'347

Humphrey - direct (Oliver)

A That is correct. Written in 1979.

Q Are you still on line, time-wise?

A No .

Q Are you behind schedule?

A Yes .

Q What do the broken lines indicate on this

chart?

A Uncertainties about the starting date and

the tailing off dates. For instance, Cohort N.

Expansion, B. Field. A dashed line at the beginning

and dashed into the third year. We weren't certain

when the field work would actually commence. That

depended on several variables; contacting all of

our previous cohort and arranging to do that,

getting the documents prepared and so forth. At

the end, as you move over to the third year period,

we weren't sure how long it would take to complete

our work. So I would just say they represent time

line uncertainty.

Q With respect to Cohort Expansion, you mean

the new people added to the group, not the followup

to the people in the 1976 study, correct?

A That is correct. You can see on there
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that the 1976 study, which is defined on this document

; as 1974, in fact is a work unit by itself. Cohort
I
| Expansion there on this document refers to recruiting
i

new people above and beyond that.

Q The field work for that has not begun yet?

A No. The field work for that has been

ongoing for over a year now. The first phase of

that Cohort Expansion has occurred in Michigan.

Additional shoreline communities, additional people

in those communities have been recruited, and the

comparison persons from those communities have been
i
I selected.

i Q What has not been done is to go beyond

| the Michigan communities to the other areas of

i interest that you mentioned yesterday?

A That is correct. It would be the third

phase of the cohort involvement.

Q The field work on that aspect of it has

not begun.

A That is correct, insofar as actively

recruiting people.

Q Right.

In several places on this schedule there
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are black dots appearing. What do those indicate?

A Those are indications of when we estimated

in 1979 reports would be ready, would be prepared

ana ready.

Q For the 1974 PCB study followup part of

the project, first part, there is an indication

that a report would be ready in September of 1980

and April of 1981. Have either of those two reports

been done?

A There is a report prepared at the anni-

versary of each year of the project. We have just

gone through the second anniversary. In other words,

the first year is concluded, and when we re-up

the grant for continuation funding, a report is

prepared. We discussed this yesterday. This

| function has just completed in the second year.
I
j The anniversary being September, a report was pre-

pared there. So there are two reports that have

been prepared. They are considered progress

reports in respect to grant renewal.

Q Do those progress reports cover each of

the four different areas?

A Yes, they do. The dots beyond those
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would represent final reports on certain phases of

the project. If you focus on the 1974 phase, you

see there is a dot out there in April of 1981.

Okay. We nave missed that date, but this, what

I referred to yesterday, I would expect in the next

six months that that report should be drafted.

Q Doctor, do you know of anyone in the

United States who has accumulated as much data on

PCBs in humans as you have on the basis of your

1976 report, and that you will gather on the basis

of your new project?

A No, I don't know of any more extensive

studies than ours; nor am I aware of studies that

pertain to PCB exposure from fish.

I do know, and it's in the literature,

and it's been published in books and what-not,

certain types of studies of smaller groups;

capacity company workers, people in Indiana who

are exposed to sewage, sludge, and so forth. You

may be familiar with some of this literature. But

I don't regard -- Those were not as extensive as

these studies. So my answer is no.

Q You wouldn't disagree that your work,

| bea [_. [_Jrbon
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your study in 1976, and your present study will

probably accumulate the greatest body of data on

PCBs in humans, on humans from exposure to fish?

A That's possible, and I have been told

that that is probable.

Q Yesterday you testified that you hadn't

testified at any hearings or trials or given any --

Well, strike that.

Let me ask you this. Have you given any

depositions in any cases or matters relating to

PCBs?

A No , I have not .

Q Yesterday, in response to some of Mr.

Feathers tone ' s questions regarding whether you

could say certain things or whether you knew cer-

tain things your response was you couldn't say

for sure or precisely. Do you remember using those

words?

A Yes .

Q When you said, "for sure," or "precisely,"

would you agree that what you meant and what we

could understand you to have meant would be that you

couldn't say with any degree, or with a reasonable
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degree of medical certainty?

A Yes. And let me explain. That's one of

the problems that we probably run into in trying to

have a dialog like this. If you ask me a question,

i I am scientist, and if I don't have data which
I

precisely gives me an answer to that question, then

I can't reply with certainty, from my perspective.

However, I can, even on the basis of

partial data, have a hunch, an opinion, a feeling.

But I interpret most direct questions

as: Give me a precise answer. So that's why my

responses, as they were. That's why when asked

with a high degree of medical certainty, and to me

that is a qualifier, and that says: All right,

if you answer yes, you should have some reference

data to back it up.

Q The questions referred to a reasonable

degree of medical certainty. That is what you

understood it to mean?

A To me, reasonable degree of medical

certainty would mean that I have a reasonable

amount of information to back up that opinion,

thought, statement, comment, or whatever.
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Q In your 1976 study or report, am I correct

that you made no attempt to determine what other

sources of PCBs may have been involved in reaching

the readings that you gathered?

A No, that is not entirely correct.

Our emphasis and the selection of our

exposed subjects was on the basis of their fish

consumption. But we did inquire as to other

possible PCS exposures.

In the questionnaire, there was reference

to occupations, or to other chemical exposures.

So that we attempted, through the interview, to

weed out other obvious exposures to PCBs , such as

working in an occupation where they knew they were

exposed to it.

Q Other than working in an occupation and

exposure to fish with PCB levels, there are no

other, in your opinion, significant exposures to

humans from PCBs, are there?

A There is one other, at least in my opinion,

to my knowledge, and that would be with respect to

living on farms which have the silos coated with

material that contain PCBs.
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Q Any others?

A We have covered fish, silos, occupation,

direct occupation, obvious occupation. There are

some others, but they would be more anecdotal. I

am thinking of the study in Indiana with respect

to sewage sludge, but I do not believe that is

s igni ficant.

So I believe those three, silos, occupation

and fish constitute the major possible exposures.

Q In doing your study in 1976 and your

present one, those three areas are the ones that

you are inquiring into to find exposures?

A Yes. We are inquiring, trying to deter-

mine if there are other obvious exposures.

Q Am I correct, Doctor, that the blood

transfers or transports chemicals not only coming

into the body, but going out of the body?

A That is correct.

Q There is no way to tell in taking a blood

I specimen what is happening to that material or

chemical in the blood that you are measuring, is

there?

A Essentially that is correct. In other

| nea \_. Urban

——————————————————————————————————————————————————————— C.e^tipea O"°rtr1<jn<J |<«portei> ___

!34Soulk L" Soll«Sti~t

Oicago. IHinoii 60603

312 - 787-3332



355

Humphrey - direct (Oliver)

words, a measurement of the quantity of a chemical

in the blood gives you just that, a concentration

of that chemical in the blood. It does not tell

you whether it is on its way into the body tissue

or on its way out. All it does is give you a

reading in the blood.

But I must qualify that. Based on other

work, both that we have done and that is reported

elsewhere, we have a little more knowledge on what

might be going on than just a singular blood reading

would give you.

For example, with our P3B work, we have

evaluated human tissues and breast milk and so

forth, as well as blood, simultaneously, from the

same subject. So that we have learned what some

of the proportions are. And in our PBB work, we

have been able to establish certain ratios between

blood, breast milk, and adipose. We have had

sufficient evidence from this to understand what

the range of those ratios, and what those ratios

generally are.

Q Have you done that with PCBs?

A No. We have not specif icially done that
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with PC3s. But we can infer certain generalities

from the other work. We have not done it precisely

with PCBs.

Q From the other work that was done on PBBs,

could you make those determinations or make those

comparisons to PCBs with a reasonable degree of

medical certainty?

A Yes, I believe we can.

Q Is part of your new project to study

tissues, other than blood?

A No, it is not.

Q Would you consider adding that aspect

to your study?

A We have, and it is. But that concept is

present only on a voluntary basis.

In other words, the study is designed

on the basis of we will collect blood specimens.

If the opportunity arises that one of the subjects

becomes pregnant and is willing to provide certain

tissues, be it breast milk, placenta, cord blood,

or what. Or if one of the subjects is going in

for elective surgery, and is willing to donate

certain tissues, then we will collect them and
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test them.

But the protocol does not state that we

will do this. And there are obvious reasons for

tnat, because this is a human study.

I night add as an amendment, it would be

very desirable to get all of those tissues. But

in doing a study of this nature it is not practical.

Q You testified earlier today, Dr. Humphrey,

that in order to give an opinion with a reasonable

degree of medical certainty, concerning whether the

PCBs at the bottom of Waukegan Harbor will lead to

disease, sickness or illness in humans, you would

have to do research.

A That is correct.

Q You said you couldn't give a whole list of

things that wouldneedto be included in that research.

What I would like you to tell me is approx-

imately, or estimate for me what length of that_

research project in your opinion would need to be in

order to have an opinion?

A Well, as I qualified this morning when I

tried to respond to the question, the basic problem

that that question poses is my interpretation of your

question is what will PCBs do to humans. We have to
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answer that before I can tell you what PCBs in a

certain location is going to do.

Precisely what PCBs will do to humans

is not known. I can't tell you when it will be

known. It could be a matter -- And one of the

essential questions about what PCBs could do to humans

lies in the issue of long-term or chronic exposure.

The only way to address that is probably to do a

long-term study. Therefore, in answer to your

question, I can't clearly define at this point in

time, in its entirety, what would need to be done,

and I can't tell you how long it would take to do it,

either.

Q What would you define as a long-term study?

In the medical community, what is a long-term study?

A Generally a long-term study is regarded as

the length of a generation, and that would be

approximately 20 years .

For example, our long-term PBB study in

Michigan is designed to be a 15 to 20 year study.

It's in its" fifth year.

Q Would I be correct in saying that in your

best medical judgment that a long-term study of
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approximately 20 years is the type of study that needs

to be done in order to determine what effects PCBs

will have on humans?

A If you will remove the word "is" and

replace it with "might be," I would agree with you.

Basically, a long-term study might be what

is necessary to fully answer the question. Because I

can't tell you that that indeed will. We may discover

some information tomorrow or next year that will

answer the question.

Q My question is, based on what you know now,

as you are sitting here today, is that your best

judgment that a long-term study --

A May be.

Q -- may be what is --

A -- necessary in order to fully answer the

question, yes. I would agree to that.

Q You testified yesterday that one of the

projects you are involved with with PCBs is analyzing

specimens that other doctors sent you from patients.

A That is correct.

Q About how many specimens do you get a month?

A I can't answer you precisely. My guess

|Hee» [_. Urban
———————————————————————————————————————————————————— C^ertified onortnand Reporter ____

isaSoutk \_a S-ll.
Chicago. Illinois 60603

in 700 111-1



360

Humphrey - direct (Oliver)

would be ten.

I might also add, parenthetically, that

this service to physicians is something that was

born out of the PBB problem, when there were many

questions and many people desiring information.

There were times when we had as many as 100 speci-

mens a month coming in, or more.

But with respect solely to PCBs, it is

generally in the context of a physician treating a

patient, who the physician has reasonable belief

that the patient may have had undue exposure to

PCBs, and he is interested in what the person's PCB

blood level is, or on occasion an adipose, or what-

ever .

Q Your Department will analyze the specimen

using the technology that you have come up with?

A That is correct.

Q And send the specimen back with the results.

A That is correct.

Q Do you have any follow-up contact with

these doctors or their patients?

A No, we do not. It's not a specific project.

It is, as I said yesterday, it is a service-type
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ope r a t i on .

Now, we retain the data in the sense of

what the levels were, but we have no further follow-

up specifically with respect to this.

Q What information do you get along with

the request?

A It will vary from none to a full diagnostic

chart on the patient. It depends on the doctor who

participates.

Q Have you used the data that you have come

up with in doing these analyses in connection with

any of your studies of PCBs?

A No. Charts, graphs, figures, conclusions

with respect to the study is generated by the data

on the participants who are identified and defined

in that study.

The data that is gathered on the service-

type of analysis goes into our general body of

knowledge, but is not specifically incorporated.

For example, from time to time we do get

workers that have been working in incinerators or

capacitors, or what not. We are building a file

on all the incinerator workers we have tested. We
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have that kind of information. But no specific

reports, and those are not a component of these

s tudies .

Q With respect to the 1976 report, Exhibit

No. 4, the blood specimen samples that you took

showed a wide range of variation, is that right?

A Yes .

Q In order to make your correlations or

attempt to make some statistical significance from

the data you used means .

A Yes , we did .

Q Did you consider using the actual data

itself to make correlations?

A Yes, we did. I believe this is exemplified

in figures 3 and 4 of the report.

Q What do those figures show?

A Figure 3 is a correlation of PCB levels

in human blood with fish consumption.

Q Those are the actual data?

A Yes. Actual readings on individuals

plotted against their reported poundage per year

of fish eaten.

The feeling of the statisticians were
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that they needed -- in order to make proper correla-

tions and do the statistical tests, they needed to

transform that data.

Figure 4, then, is a replot of the same

data, but here the natural log values of PCB values

have been used.

In the text there is a little bit of

explanation as to why that was done. I am not a

statistician, but we have at the Department and at

the service of our project people who are experts

in statistics. So I rely on them to determine what

needs to be done with a body of data to best analyze

it. And so that's what this final report represents.

Q So, as I understand you, you didn't do the

statistical work or determine how these statistical

correlations could be made, if they could be made.

You relied on a statistician in your Department

or at the University.

A In our Department. That's basically

correct .

Q Who was the statistician?

A I don't recall right now. It's no secret.

There are one of several people who we commonly work

[ hea I _ . t_Jr(x«n
northand |<»port»r ___

I l l ino is 60603

312 - 787-333?



364

Humphrey - direct (Oliver)

with. I don't know which one. Actually, it's a

collective type of thing. So I can't answer you

precisely, except that can be obtained.

Q I didn't understand the difference between

figure 3 and figure 4, and what the natural log

means in terms of the data or the correlations.

Would you explain that to me.

A Well, I can try to, but I might better

refer you to the text on probably Page 17, which

carries over into Page 25. In the text on Page 17,

the paragraph which occupies the center of the page,

is a statement there which talks about using the

natural log transformation, and it's asterisked.

The note at the bottom of the page talks about a

log transformation is used when variance increases

as values increase.

Now, this is statistical jargon. Again,

I have to defer to a statistician to clearly explain

that to you. But the essence is, if you line up

all of your people who have say ten pounds of fish

consumption, you get a range, a scattering of their

blood levels. Then you line up the people who have

20 pounds of reported consumption, and you line up
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all of the blood values for them. The scatter is

even wider. What this note is saying is when that

occurs, that the best way to handle the data is to

make log transformations. I will have to rest my

comments with that, because the area of statistics

is a whole mathema thical endeavor, an art, if you

will, or a science form, and there are many different

ways to deal with data in assessing its significance.

There are different possibilities chosen. Sometimes

you try two or three before you hit one that really
*

works with the data at hand. I would have' to defer

to the experts for that.

Q In making or attempting to make correla-

tions with the data, the problem that you found

that you had with the variances among the specimens

caused you and your statisticans some problems on

how to arrange and how to interpret the data.

A Yes .

Q You relied basically on your statisticians

in your department to arrange the data in a manner

that could be presented in this report.

A Yes, that is correct.

Q On Page 17, the first full paragraph,
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the first sentence reads:

"There was a highly significant correla-

tion between the reported quantity of Lake

Michigan fish consumed and the concentration

of PCB in the blood of participants in the

study."

Do you see that sentence?

A Yes, I do.

Q Is this statement, that there was a highly

j significant correlation*based on the data appearing
ii

in figures 3 and 4, and the interpretation of that

data from there?

A Yes. Actually, it is based on the data

values which appear in table 4, 5, 6 and 7. Those

data values are arrayed in figure 3; but the actual

data itself is contained in those tables that I

just cited. So those are the figures, the numbers

that are used.

Q What I am trying to understand, though,
i
! is that the data that is the basis for the statement
I

i appears initially in figure 4, and then was re-

arranged in some way by the statistician in tables

4, 5, 6, and 7?
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A No. I don't think that is an entirely

accurate interpretation.

The blood values -- The data on the

individuals is provided in tables 4, 5, 6 and 7.

Those are the numbers, the figures, the actual

data points. One way to display those is shown in

figure 3. Another way to display those is shown in

figure 4. But those data points, that data values,

are put in a computer and various statistical tests

run on them, irrespective of how you chart them in

those two figures .

It is on that basis of applying the various

types of mathematical statistical tests that the

summary statement "highly significant correlation"

comes from. There are specific mathematical tests

that are run to determine significance. It doesn't

matter on how you plot. It is dependent upon the

actual data values themselves.

Q Does figure 3 and figure 4 only include

the data on the 1973 study?

A That's possible, yes. I believe in the

text we refer to a plot of the levels of PCBs in

blood versus pound of fish consumed for this group.
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In the preceding sentence we talk about 117 partic-

ipants who reported eating fish in 1973. So I

say that that would be correct.

As I recall, it wasn't deemed necessary

to display figures and report every correlation we

made or every plot of data. Figures 3 and 4 are

exemplary .

But table 8, for example, the mean values

and so forth, is based on data collected on the two

different years.

Q You mentioned yesterday, I think, that

your conclusion section on Exhibit No. 4, if you

look at that for a minute.

A Summary of Findings?

Q The conclusion.

A Okay.

MR. WHITE: No. 7?

MR. FEATHERSTONE: Fine. No, at the bottom

of page vii.

i BY iMS . OLIVER:

Q The third sentence of that conclusion that

begins, "It has not been determined. . . "

A Yes .
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Q You were asked some questions about that

sentence, that conclusion, yesterday. I think you

testified that you were confident, I think you said,

that long-term exposure to PCB contaminated fish

will result in continuing accumulation of PCBs.

Do you recall that testimony?

A Not precisely as you have stated it.

Q Well, let me ask you this then. Has your

conclusion that appears -- Does this conclusion

that appears in your 1976 report, is that still your

conclusion today?

A Does that still stand?

Q Yes .

A Yes, it does.

MS. OLIVER: Let's take a couple of minutes.

(A short recess was had.)

MS. OLIVER: Back on the record.

BY MS. OLIVER:

Q Dr. Humphrey, yesterday I think you ex-

pressed an opinion that based on the new data on

your new study you felt that long-term exposure to

PCB contaminated fish would prove to show a contin-

uing accumulation of PCBs. Is that a correct
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s tatement?

A I believe I agree with you there, yes.

That was an opinion.

Q Is it an opinion based on partial data

that you have looked at?

A That's right.

Q It is an opinion that you couldn't say

could be given with a reasonable degree of medical

certainty?

A As I sit here right now, I would hesitate

to put that much strength on it. In another week or

two I may be able to. I am talking about data which

is under analysis right now.

Q What data specifically have you seen that

leads you to that opinion?

A Okay. Now we are talking -- Let me just

clarify, if I may. We are talking about accumulation.

The question of whether or not PCBs accumulate in

people.

Q That ' s right. -

A Now, at the time this 1976 report was

written, we had the data which is contained in the

report, which is basically a two-year study. At
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that time two vital questions remained with respect

to this statement that you have called my attention

to in the conclusion. One was we didn't know what

long-term exposure would -- what would happen after

long-term exposure. We still don't know that today.

The other was a question of whether or

not PCBs were slowly accumulating in human tissues,

blood, people.

At the time of this report we didn't have

enough information over a multi-year span to tell.

Today, as I sit here, we have had another

five years time go by, and we have gone back and

re-evaluated many of these original members of the

cohort. We are now analyzing the current testing

of their blood with the past testing.

It is my opinion that this is showing an

upward trend. But I cannot render that opinion

with the certainty that you ask until that data

analysis is complete, and I have a report.

Q Have you done or asked your statisticians

to do any statistical analysis of the upward trend

that you see to determine whether there is a

significant upward trend, or whether it could be
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due to chance?

A Yes, we are doing that.

Q That has not been done yet?

A That is in process .

Q You haven't received any tentative conclu-

sions or opinions on that aspect?

A I haven't as of this moment, no. I may

have it tomorrow when I get back. It's.in process,

it's under way.

Q We will have it when you come back to

Chicago.

With respect to the second part of

that conclusion in your 1976 report, which reads:

" . . . or eventually produce identifiable

health effects in humans."

Do you have an opinion today, based on the

new data that you have accumulated, whether long-

term exposure to PCB-contaminated fish will result

in identifiable health effects in humans?

A I do not know at this time.

Q You don't have even any tentative opinions

on that aspect?

A No, I don ' t.
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Q You mentioned earlier today that you did

have some opinions that you could state with a

reasonable degree of certainty relating to PCBs .

Do you remember?

A I don't remember what they were, but if

I said it, it's on the record.

MR. FEATHERSTONE: Read the question back,

please .

(The record was read by the

reporter as requested.)

BY THE WITNESS:

A I thought you were giving me a list of

opinions that I had rendered. I am sorry. On the

topic of PCBs do I have some opinions: Yes.

BY MS. OLIVER:

Q That you consider to be within a reasonable

degree of medical certainty?

A Yes .

Q Could you tell me what those opinions are?

A All right. I believe that there is a

growing body of evidence that is showing that PCB

is definitely a toxic chemical. That it has a

variety of measurable impacts on biochemical processes,
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physiological processes of animals.

There is also a growing body of information

which shows that some of these effects are found in

humans. I have referred to some of these in my

testimony from time to time; correlation of vital

lung capacity with PCB; blood pressure, elevation

of certain enzymes, and so forth.

Also, there is increasing evidence that

the halogenated biphenyls, of which PCB is one,

are animal carcinogens.

There is evidence that specifically for

PCB that it is an animal carcinogen.

Therefore, we must consider that it may

be a human carcinogen, although this has not been

definitely demonstrated.

That general body of knowledge, which is

in the medical and scientific literature, which is

growing daily, therefore leads me to have the opinion

that this PCB is a toxic chemical, and that it is

to be considered very seriously, because we don't

fully understand what this toxic chemical does to

humans. We can't state with certainty what the

critical doses are, or what the chemical will do in
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Humphrey - direct (Oliver)

terms of impacting human health, as defined as

causing sickness, illness or disease.

As I referenced a moment ago, we do have

some indications that PCB can cause some abnormal-

ities with respect to certain physiologic activities

in people, but we have not been able yet to make

the link between what those alterations mean with

respect to illness and disease.

But because of the evidence that I have

been talking about for the last few minutes in the

laboratory and in animals, it is my opinion that

PCBs should therefore be avoided, if possible.

Exposure to PCBs should be avoided, if possible.

And that in fact the basic premise of public health

protection today is when you are faced with exposure

to toxic chemicals that are believed to be toxic,

or have the potential to be toxic to humans , in

all cases attempt to reduce exposure.

So my opinion is that there is a growing

body of evidence which leads us to believe that

PCB has the potential to cause problems with humans,

and that therefore exposure to this chemical should

be minimized wherever, and if possible.

I hea [_. Urban
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Humphrey - direct (Oliver)

Q Dr. Humphrey, if I can attempt to summarize

your testimony a few minutes ago here, it's your

opinion that PCBs are a toxic chemical?

A Yes .

Q And although there is no data to support

the conclusion that they cause harm or health effects

in humans, in your opinion there is a possibility

that they cause those effects in humans, is that

correct?

A I am not going to agree with exactly how

you summarized that.

I could state that there is reasonable

uncertainty as to what PCBs will do to humans, as

defined as any alteration of normalcy leading all

the way to an identifiable disease.

In the presence of that degree of uncer-

tainty, and the fact that this is a toxic chemical

as shown by a variety of laboratory and animal

tests, we then exercise as scientists a great

deal of interest and caution with respect to this

kind of a chemical, especially because it has been

shown to accumulate and store in the tissues of

animals, which would include humans. And with
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Humphrey - direct (Oliver)

those parameters then, we have a great deal of

concern then as to what this means, even though we

do not have data which clearly has defined that

there is a disease.

Q Isn't it true that there isn't even data

which has clearly shown a relationship, significant

relationship between a sign or a symptom of a

disease or a health condition and PCBs?

A Well, that is what I was having trouble

with your summary a moment ago. And as we dis-

cussed this morning, an alteration in an enzyme

level is a sign. That is not a disease. So we

do have evidence, we do have data that there are

some impacts between -- there are correlations

between quantity of PCB in a human, and certain

physiologic signs.

Q Doctor, correct me if I am wrong, but

aren't those correlations not been shown to be

direct correlations attributable to PCBs? There

have just been findings of PCBs and elevated

blood pressure or elevated liver functions.

A Yes, that is what I am referring to.

Q Okay. So there is no data supporting

I hea |_.
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Humphrey - direct (Oliver)

a conclusion that PCBs leads to elevated liver

functions or these other signs.

A That is correct. And I correct myself if

I gave the impression that that was a conclusion.

I meant there is an association, a body of informa-

tion that is beginning to show these associations.

But that is correct. The final conclusion

that PCS is solely responsible for these things,

I no. That is the uncertainty part. We don't know

that for certain.

1 Q. Would it be fair to say then that your

I opinion that PCB is a toxic chemical and caution
i
i should be exercised, is based not on data supporting
!

I conclusions showing the relationship between PCBs

i and human health conditions or effects, but on
i
! associations which have been found in studies?
i
! A All right, yes.

j Q How do you define "association"?

A This would be situations where a variable

is shown to correlate with the presence or quantity

of PCB. The variable being defined as a blood

pressure, or an enzyme level, or whatever you choose.

Q But in associations, the variable is not

n
er
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Humphrey - direct (Oliver)

shown to be significantly correlated with the

symptom or sign.

A I'd have to check the references on the

specific citations to see what degree of significance

was attributed. I can't comment on how significant.

Just that the correlations were reported.

Q These correlations do not show a causal

relationship, however.

A What do you mean by "causal"?

Q That the sign or condition is attributable

to the variable.

A No, they do not.

Q When we are talking about association,

that is what we mean by that.

A Yes, okay.

Q If I can refer to the 1976 study again.

As I recall from reading, it there were some specimens

taken from persons who were fasting at certain times

and non-fasting at other times, for the purpose

of determining whether mobilization of lipids causes

a release of PCBs with the resultant increase in

blood levels.

Do you recall that being part of the study?
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H u m p h r e y - direct ( O l i v e r )

A Yes .
I

Q Could you explain to me what that was

i intended to show?
I
! A The purpose of that exercise was to select
i

which kind of blood specimen would be suitable
I
| for giving us an accurate reading of PCS in the
i
i blood of the participants. PCB is lipophilic.

Therefore, the question was, well, if you had some

of your people in fasting state, and some of your

people had just eaten, those two situations impact

the quantity of lipids in the bloodstream, and would

this then impact the readings you get.

In other words, did we need to instruct

all of our participants to be fasting when we took

the blood. So that exercise was to investigate

whether or not there was a significant difference.

The result was that there was not.

Q What part of the study involved this

exercise?

A There was a preliminary investigation.

In fact, it may have been a part of another -- I'd

have to reread the text where we referred to that.

Either this was preliminary on these subjects, or

| neca I_ (^Jrbon
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Humphrey - direct (Oliver)

it was blood fasting and non-fasting blood taken

from our other study group and evaluated for the

presence of PCBs . I believe that is commented upon

in the text, and I can't right now cite exactly

what case. But I recall reading it. It's probably

under the section about laboratory. Is it important,

or do you want to --

Q We will go on. No reason to look for it

now .

A Okay.

Q If you would look again at the Conclusion

part of the report, Exhibit No. 4. The first

i sentence reads:

"Consumption of Lake Michigan fish causes

the appearance of PCBs in the blood of humans."

A Yes .

Q What did you mean by the statement, "the

appearance of PCBs"?

A Well, basically that. That if you eat

fish, PCBs appear in the blood of the humans.

Q Is there any question in doing your analysis

of whether you in fact were finding PCBs?

A What do you mean by that?

I nea | _ .
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Humphrey - direct (Oliver)

Q Whether there were interferences by other

substances or chemicals.

A No. We are fairly confident that the

analytical work that was done in fact was showing

us the presence of polychlorinated biphenyls. I am

confident. Yes, there is always a possibility of

a certain degree of laboratory error that is

inherent in analytical work. But no, I am confident

that the analytical work reflects truly what was in

the blood by that technique.

Q The reason I mention this sentence is

because in looking at Exhibit No. 2, which is the

earlier draft of your report, the Conclusion listed

there, that sentence does not appear. If you want

to look --

A Actually, the difference between the two

conclusions is that the one in Exhibit 4 is a

watered-down version of the sentence that appears

in Exhibit 2.

Q Okay. I will accept that.

A As I told you yesterday, the internal

review -- the difference between these two drafts,

the Michigan Department of Public Health reviewed
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Humphrey - direct (Oliver)

the Summary and Conclusions, and some modifications

that was desired for clarification purposes.

Q Before it was actually put out as a docu-

ment by the Michigan Department of Public Health it

underwent some revisions?

A Yes .

Q Doctor, are you familiar with the FDA

no effect safety range for PCB exposure?

A Yes, I am generally aware of what you mean

by that.

Q No effect safety range i3 within the 150

to 300 milligram per day exposure, is that correct?

A I am not sure. Do you have a reference

to it, either in my report, or in one of the --

Q Does that sound familiar at all?

A Yes, it does.

MS. OLIVER: Let's mark this as another

exhibit.

(Said document was marked

Humphrey Deposition Exhibit

No. 8, for identification,

as of 8/12/81, JKS.)

[ nea [_. Urban

134 Soutk \_a Sol'*

O''caao, I l l i n o i s 60603

312 - 787-333?



3 8 4

H u m p h r e y - direct ( O l i v e r )

B Y M S . O L I V E R :

Q Dr. Humphrey, if you would look at what

we have marked as Exhibit 8. If you can identify

that as a paper prepared by you.

The underlinings, for the record, were

not on the original copy.

MR. WHITE: The underlinings were put on

this by --

MS. OLIVER: By me, I believe.

BY THE WITNESS:

A I see it, and I don't recall its preparation

BY MS. OLIVER:

Q Do you recall presenting a paper to the

State of Wisconsin Public Health on PCBs, August 28th-

29, 1975?

A I commented at that, and I do not recall

presenting a paper. That is why -- I don't recall

submitting a paper for that.

Q Well, if you would look at this, and tell

me whether you have any reason to believe that that

was not prepared by you for purposes of presentation

at that Public Hearing.

A I am not sure what the source of this

I nec» I_. l^^/rocin
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Humphrey - direct (Oliver)

document is. I think it may be a transcript as

opposed to something directly prepared by me.

Q By reviewing this document, does it refresh

your recollection as to whether in fact you made the

comments which appear there?

A This appears to be a description of the

Exhibit 4 study. Apparently it was in 1975. So this

would be when that study was in progress. I see a

description of the survey design and collection

procedures and so forth, and some preliminary data.

MR. WHITE: If you want to review it before

you answer the question, review it in its

entirety .

BY THE WITNESS:

A I guess without reading it, I have little

else to say about this document.

BY MS. OLIVER:

Q Let me refer you then to Page 9 of the

document, the middle paragraph, the last sentence

that begins, "Thus, PCB exposure from eating Great

Lakes fish. . ." Do you see that?

A Yes .

Would you read that to you. for a

L
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H u m p h r e y - d i rec t ( O l i v e r )

m i n u t e .

A All right, I have read it.

Q Does that refresh your recollection as

to a conclusion or opinion you gave concerning your

1976 test or study?

A No. I really don't have any comment on

this until I have reviewed this entire document,

except to say the date on this precedes the prepara-

tion of our final report.

Q There is a reference in this document to

that very fact.

Well, from reviewing the sentence on

Page 9 of this report, of this document, from your

final report, is it your testimony that that conclu-

sion or opinion expressed on Page 9 is incorrect?

A I would have to -- I cannot answer that

until I have checked and seen where the 150 to 300

milligrams per day PDA No Effect Safety Range reference

comes from.

Q For the record, let me read the sentence.

It re ads :

"Thus PCB exposure from eating fresh Great

Lakes fish, although difficult to calculate
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Humphrey - direct (Oliver)

exactly, may be regarded as relatively low,

with the majority of the exposed group falling

within the 150 - 300 MG./DAY FDA No Effect

Safety Range .

So you can't tell me right now whether

that statement was a correct statement or not?

A I cannot. The reason I cannot is those

numbers are different than the safety limit that

is referenced in my Exhibit No. 4 report. So with-

out researching where that might have come from, I

can't respond .

] Q Dr. Humphrey, have you been asked to exam-

ine or conduct blood burden examinations on

individuals from the Waukegan Harbor area?

A Have I been asked? Have we been asked

to?

Q Yes .

A No.

Q Other than the projected part of your

new study to include perhaps people from the

Waukegan Harbor area, you have no other plans to

conduct blood burden examinations on persons in

the Waukegan Harbor area?

I nea (_. Urban
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i Humphrey - direct (Ol iver )

: A No. The extent of my or our project interest
i
: in Waukegan is merely that it's one of a number of

' possible candidates for expansion of the cohort.

I As I testified yesterday, with respect to that, we
i
I have had some contact with the Lake County people

to determine working relationships,feasibilities,

whether or not this could be done. There have been

some references to individuals that we might

contact, but no one has specifically asked would

you test the blood of these people. We have had,

you know, a few individuals, names of individuals

identified to us, "If you conduct a study, here

are some people that eat a lot of fish," or some-

thing like that, which is typical of our general

field procedures, that we will have people iden-

tified to us that are alleged or suspected to be

consuming fish in the community.

Q What other areas are being considered

as possible locations?

A Several of your areas in the State of

Wisconsin.

Q Do you recall specifically where?

A Sheboygan, Wisconsin, and I believe it's

I nea [_. {Jrban
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Humphrey - direct (Oliver)

Fox River is another. Two or three places where

there is belief that there has been PCB contamination.

They tend to be more localized contamination

problems, as opposed to the big lake as a whole.

Q You mentioned a possible site down the

Mississippi .

A That was mentioned at one time. I believe

it was because there was some belief that some people

eating catfish were exposed to dioxins . I have

heard nothing more about that since. At this time

it is not under active consideration, mostly because

of spatial arrangements.

Q Do you have an idea today as to whether

in fact your study will include Waukegan Harbor

fisherman?

A I think that it probably will, yes.

Q How big a group would you anticipate you

would need in your study?

A I am not sure what would be necessary.

We have been consulting with our statisticians about

this concept of how many people can we add on and

still use, for example, the comparison persons we

are developing in Michigan. If you add very many

| r\ea [_.
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Humphrey - direct (Oliver)

people in a community outside of Michigan, then you

are also going to have to include a comparison group

in that locale. We are trying to determine what

those numbers are. That has not been settled as of

this moment. So I don't know. My guess would be

20 to 50 exposed people.

Q With no control group from that area?

A I am not sure if I would need to have a

control group at those numbers or not.

Q And the second study that you are doing

right now where you have gone back and measured

people in the first cohort, have you measured

controlled persons from that study?

A Yes .

Q Have you had any indication of the trend

of PCB levels in their blood?

A This will be -- This is in process. This

will be the subject of the report that we have

referenced several times, to be upcoming sometime

in the next six months.

Q You don't have any knowledge today what --

A I don't at this time. The reason I don't

is the laboratory testing of the blood specimen is
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Humphrey - direct (Oliver)

done in a blind fashion. That is just finishing up,

and so some is -- I don't know what has been done

and what hasn't. It is going right in the computer.

So we are in the process of evaluating.

MS. OLIVER: Off the record.

(Discussion had off the record.)

MS. OLIVER: Back on the record.

We are, by agreement, going to recess the

deposition right now, and we will resume either

here or in East Lansing.

MR. WHITE: Lansing.

MS. OLIVER: Lansing, upon agreement of a

convenient date and time.

MR. WHITE: Fine.

(Whereupon, the deposition was continued

s ine die.)
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STATE OF ILLINOIS )
) SS :

COUNTY OF C 0 0 K )

I, Jean Korinko Sweeney, a notary public within

and for the County of Cook, State of Illinois, and

a Certified Shorthand Reporter of said state, do

hereby certify:

That previous to the commence of the

examination of the witness, DR. HAROLD E. B.

HUMPHREY, he was first duly sworn to testify the

whole truth concerning the matters herein;

That the foregoing deposition transcript

was reported stenographically by me, was thereafter

reduced to typewriting under my personal direction,

and constitutes a true record of the testimony given

and the proceedings had;

That the deposition was taken before me

at the time and place specified;

That the said deposition was adjourned

sine die;

That I am not a relative or employee or

attorney or counsel, nor a relative or employee of

such attorney or counsel for any of the parties

hereto; nor interested directly or indirected in
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the outcome of this action.

IN WITNESS WHEREOF, I do hereunto set my

hand and affix my seal of office at Chicago, Illinois.
-• '+S

tnis day of 1981.

otary &b 1 i c ',
''Cook CoUnty, Illinois.

My commission expires 4/16/84

C.S.R. Certificate #84-413.

\riea [_.
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Analysis of Wauke^an Harbor
Fish for PCB Residues

G.D. Veith

Samples were collected by CRL and shipped to EPA-ERL Uuluth, Minnesota
Detai ls of collection procedures are witn CRL staff.

The v/hole fish composite samples were homogenized while frozen and aliquots
of tissue nomoyenate were weighed, mixed with anhydrous Na£S04 and placed
1n all-ylass Soxnlet extractor thimoles. The samples were extracted for 8
hours using a 1.1 mixture of nexane were concentrated to 20 ml. A 2 ml
aliquot were pipatted into tarred weiyhiny pan for yravifnetric lipid
determination. The remaining 10 ml was placed un <i 20 gin Florsil column
and eluted witn 250 ml hexane. The eluant was adjusted to an appropriate
volume for GC analysis.

The samples were initially analyzed by packed-column GC. The packed-column
analysis were conducted on a Hewlett-Packard 5730-A gas chomatograph fitted
with an auto sampler, a Ni63 electron capture detector, and a Hewlett-Packard
lab automation data system. The column was 1.55/1.95% SP-2250/SP-2401 coated
on 10U/120i.nesh Supelcoport. Approximately 40 ml/min of 51 methane in argon was
used as a carrier in tne 2m x 2.3mm column. The temperature was programed with
a 4 min hold at 160°C, and 2°C/min increase to 200°C followed by a 16 min
Jiold at 2000C~ The inlet and detector temperatures were 250°C and 300°C,
respectively.

The PC3 mixture in the fish extracts produced packed-column chomatoyrams
with approximately 16 major peaks. A computer program was prepared
which measured the areas of d of the major peaks and calculated a mean
concentration for the 8 peaks compared to Aroclor standards. The total PCd
concentrations are based on standards prepared from Arofllorl^42 and 1243.
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Concentrations of PCB in daukeyan Harbor Fish

CRL Total PCds (mg/vjm)b
Identification Species Weight(gma) Lipid(t) as 1242:1248 (1:1 mixture)

LB-21-501

LB-21-502

LB-21-503

LB-21-504 .

LB-21-505

LB-21-506

LB-21-507

Carp

Carp

Largemouth
Bass

White
Sucker

Carp

alewife
(see CRL
109)
Brown
Bullhead

14 Ibs

8 Ibs.

97.5

132

459(2)

26

543(4)

24.2
28. 4C

14.0

2.92

5.96

.13.3

3.82

3.24

38.5
37.3C

18.4

18.9

'26.8

8.2

7.0

8.3

a. Total of fish or composite sample of fish ( ) indicates numbers
of fish in sample. Sample weights for LB-21-501 and 502 expressed
as pounds.

b* Standards prepared as Arclor 1242 and Arclor 1248 mixtures.

c. Replicate analyses on this sample.
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ENVIRONMENTAL PROTfCTION AUkNO

REGION V
230 SOUTH DEARBORN ST
CHICAGO. ILLINOIS 60604

fJUL 9 1981

H6PLY TO ATTENTION 0>.

5£

Mr. Michael Conlin
Director
Division of Fish and Wildlife
Illinois Department of Conservation
600 N. Grand Avenue West
Springfield, Illinois 62706

Dear Mr. Conlin:

The enclosed memorandum of June 18, 1981, contains two new analyses of
whole fish from Waukegan Harbor, 162.9 ppm for a white crappie and
20.2 ppm for a yellow perch. These fish were collected by your staff on
September 26, 1980. We will continue to provide fish results as we re-
ceive them.

Sincerely yours,

Sandra S. Gardebring
Director, Enforcement Division i
Enclosure

cc: Michael P. Mauzy, Director
Illinois Environmental Protection Agency

Bruce Muench
Illinois Department of Conservation

i

Frank Seal, Director
Illinois Institute of Natural Resources

John VanVranken, Esquire
Assistant Attorney General

Mayor Bill Morris
City of Waukegan

Steven R. Potsic, Executive Director
Lake County Health Department

Lloyd R. Claiborne, Regional Director
Federal Food and Drug Administration

Ralph Pickard, Acting Technical Secretary
Indiana Stream Pollution Control Board

2 DEPOSITION
EXHIBIT



\
flames Schink, Esquire
irkland and Ellis

John E. Ball, Director
Cook County Department of Public Health

Byron J. Francis, Acting Director
Illinois Department of Public Health

Richard Phelan, Esquire
Phelan, Pope and John

James T. Hynes
Assistant U.S. Attorney

Hugh B. Thomas
Outboard Marine Corporation

Andrew Damon, Deputy Secretary
Wisconsin Department of Natural Resources

Howard Tanner
Michigan Department of Natural Resources

Theodore Ervin
Acting Director
Michigan Department of Public Health

Roy Upham
Illinois Department of Public Health

Lawrence Kamer
Lake Michigan Federation

Thomas Nedved
Lake County Health Department

Victor White
Port Authority
City of Waukegan

George Masters
PDA

'US &£ ft 3
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REGION V

-E. 18 .June 1981

;-,. New PCS data on fish from Waukegan

OM: Jtm Clark, Coordinator,
Great Lakes Fish Monitoring Program /

TO: Howard Zar, Enforcement Division

.'B concentrations in Fish Samples from Waukegan Harbor, Illinois

,'ollected 9/26/80 by Illinois Department of Conservation, Bruce Muench
:ollection site: Slip #1
'ollection method: gillnet

*e fish samples were frozen by the IDOC and delivered to the USEPA CRL for
laiysis. A chain of custody log was maintained and is in CRL possession,
le fish samples were analyzed as part of the Great Lakes Fish Monitoring
•ogram by contractor personnel utilizing CRL equipment and procedures,
il samples were whole fish ground into a homogenate for contaminant extraction
nd analysis. Sample data represent composites of whole fish if more than one
ish was included in the sample.

ie results of analysis for PCBs are as follows:

<L *

FOOS46
FOOS48
,FOOS49
FOOS50

'FOOS45

'OOS51

Species IFish Weights X L1p1ds Total PCS ug/g (pp~)

Rainbow Trout 1
Carp 1
Largemouth Bass 1
White Crappie 1

Yellow Perch 1

Yellow Perch 5

200g (0.44 Ibs)
1400g (3.09 Ibs)
500g (1.10 Ibs)
(210 mm length, no
weight recorded)
(ISOtrm length, no
weight recorded)

composite
75g (0.16 Ibs)

(0.13
(0.11

5.1
4.8
12.0
11.1

8.2

5.8

2.0
131.0
187.4
162.9

20.2

34.0

60g
50g
50g

Ibs)
Ibs)

(0.11 Ibs)
75g (0.16 Ibs)

;w fish contaminant data from the previous collection, one coho salmon still
ting analyzed. More than 851 of the PCB quantified in all samples was as
odor 1248.

; J. Braun, 5AHS
E. DiDomenico, 5EWHME
P. Redmon, SEP
C. Ross, 5SCRL
C. Steiner. 5SCRL
G. Vanderlaan, 5AHS
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IV T!'E UNITTr STATES DIST̂ IC" COUPT
FOP Ti:r NOFTT'EW: DISTRICT OF TILIS'Cir;

FASTFRS DIVISION

THE UNITED ?TATF£ O7

Plaintiff, )

-vs- No. 7? C 1T>4

an? f'

. )

The <?enosition of rTarold r. T1. rnT7>hr»»y, callm-1 by thn

L%ofcr/'ar.t "or.gar.to Corrar.y for exarinatior., purnunrt f? a^rcr^cr.t
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October 2, 1981

Lansino, Michigan

PROCEEDINGS

Ms. OLIVER: Would you swear the

witness in please.

HAROLD H. B. HUMPHREY

Being first duly sworn in by the Court Reporter, was examined and

testified under oath as follows:

DIRECT EXAMINATION

T.y MS. RCSEAN:: OLIVER

.Ms. OLIVER: Let the Record show

tr.is is the resumed Deposition of Dr. Harold E.B. Humphrey ;

vhich began in Chicago on August 12 of 1981 and was recessed

cr. August 13, 1961, and continued to this date.

r (TY y.s. OLIVER) Tr. Humphrey, do you understand that you are
i

still under oath? '•i
P. I do. !

Q Have you had an opportunity to read the transcript of the firs I

tvo days of your Deposition? i
i

A. Yes, I've had the opportunity to scan their, uh-huh. |
I

C So, you are fairiliar with your previous testinony, if I refer j

to that, you and I will understand each other probaLly?

^ Yeah, I hope so.

XR. WUITi:: Roseann, if I could

: just take a moment for a couple of housekeeping ratters.
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Ma. OLIVER: Sure.

MP.. WKI7E: On the Record, pursuant

to an earlier question in the Deposition of Dr. Humphrey back j

on August 12 and 13, there was a cuestion posed to him with

respect to hearing testimony. And, Dr. Humphrey after that

Deposition has reviewed his files with respect to Exhibit 8,

anr we have today a transcript of Exhibit 8 with respect to

Dr. Humphrey's testimony at that Wisconsin public hearing.

Also, Dr. Kuinphrey'g indicated to me that Exhibit ::o. 5 to his

Deposition, which is titled PCVs In Great Lakes Fish prepared

by the Michigan Department of Public Health Division of

Fnviror.nental Epidemiology, was a draft. And, that a final !

cocunent with respect to that topic is in the process of beir.cr
i

tyred this day, October 1st, 1921. And, we will provide that ;

to you when it becomes final or when it is typed and ready for

publication. That's all I have.

Ms. OLIVTF: Go off the Record a

ir.inute.

(WHEREUPON, THIS .MATTIR WLMV OFF

THE RECORD.)

Hack in session

MR. WHITE: Also, with respect to

your request for documents in Dr. Humphrey's files, back on

August 12 and 13, through my own inadvertence, there were a

number of documents that were not included in the package that
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>.

was sent to ycu as of September 21st and we have these

documents for you today. And, I tender a copy to ycu as I

have to Mr. Featherstore earlier this norninc.

(BY Ms. OLIVTP) Dr. Humphrey, since the recess of your

Deposition, bacJ: in 7\ugust have you done any further work with

rospcct into your testimony in this litigation?

Yes, I have. In that references in the testimony to our

on coir.c study of people who consume Treat Lakes fish has

cortinuec and that would be the nature of th*» wort.

«e will ret to the on ooinc study in a little tit. Eut, have

yov core crythinp else except continue with th<? nr^s^nt

prcject that is underway?

V?.. WTTirr: t-'ith r<?*r>ect to PC"?

M9.0LIVTS: Surr.

THF WIT?TS5: *-?ell, with resprct

to the nature cf ny job here with the Stats Health rer>artr.er.t

— off the Pecorc.

(vmrpn*PO!J, THIS MATTER VT::T orr

TTT prcopr.)

Tl'.T V.'IT>TrsS: The question of PCP'e

is a topic vhich is continnouB in the state of Michigan because

of the Treat La):es. nve docunsent that ?-'r. Vhitp referred to

as heinc a drcft has been urdcr revision for example. The

arestion of sellir.r fish at the veirs, in the river mouth in
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.".ichiqan has cor* up. I have been involved in discussicn

those.

D. (BY Ms. OI-IVTP) Have you reviewed any literature on PCE's or

the effects of PCP's on huran health?

R. Since we last talked?

C Since we last talked.

A. Sot specifically, no.

p. Havo you discussed possible effects or any effort.0 c~ nc? ' s on

hunan health with anyone?

A. External of our own work croup h^re at the Per-ar+trpr-., no.

P And within your own workinw croup would it he fair tc s?.y that

your discussion involves the on ooir.rr projects that voi- have?

A. That would be correct,

f Are you aware of any other r*ersons in the United State* right

now who are doing studies of the effects of TCP's or. huran

health besides yourself?

A. I believe the group at Mount Sinai School of Mcdicir« in

New York have been. Urben Sili':cff has cone so ir. the ra^t

arc may very easily be continuing noire studies en FCr 's

relative to worker exposure. T haven't spoken to the" in

recent r»nths, BO I can't b* precise on that. That would he

the only ones that coir.es to mind instantly.

$ Are you fariliar with Dr. Silikoff's findings and conclusions?

A. I have seen work reported in the ^cadery o* ?-rw Ycr!: cr the

Hew York Acadeny of Sciences which addresses thoir study cf
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capacity or co-workers.

Q Hid they reach conclusions or have opinions?

A. Do they? i

0 Yes. |

A. Ir. that, I believe they do.

o Okay, do you recall what those opinions or conclusions are?

A. My ar.sver will be inprecise in that I don't have the report

before n»e. As I recall, their conclusion was in the context

of not finding overt health protlens in the workers, but it

«ic report soire association between workers that were exnosec1.

and I believe vital lung capacity measurements. There rr.ay

have been sone other things but that in ry recollection were

two things that stooo out.

C Do you rerenber, are those studies still on ooing? '

?. I don't know.

C Do you know if anyone else or any other group which is :

presently conducting studies of PCS effects or. huran health?

I ari not aware of any no.

C Okay, that's if there were such studies you would be interested
I

in looking at theM in relation to what you are cioir.g?

.V Yes. Ch, I believe there is a group at the t'niversity of

Minnesota and I can't recall right this second who's heading

<• that up. Who is looking at it. I believe it's a study of

statistics, health statistics relative to exposure to the

! Great Lakes. That's the or.ly other thino that I can think of i
ii

O F r l C I M . CJi- 'RT R E P O R T E R ,
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at the moment.

Okay, have you reviewed any findings or data from that study?

No, I have not. Recall is beginning to come. There is another

group, at the University of Michigan, who have a study going }

which started at the same time that our fish eater study began;.

The emphasis of their investigation is the offspring of

mothers that have been exposed to fish and when I say offspring,

it's the developmental aspects.

Okay, and do you know who's in charge of that prograri or who ;

is working on that program? I
I

That would be Greta Feir. and Pam Swartz.

MP. FEATHEPCTO.VT: Creta is the

first nane?

nanc.

TUF WITNFSS: Greta is the first

MR. FEATHFRSTONT: Feir.?

THE WITNESS: I believe it.

(EY Ks. OLIVER) And what was the second nar-e, Toctcr?

Paic Swartz.

Okay, has that data been published?
I

The University of Michigan's Schcol of Public Health, no it has

not to my knowledge.

Have you seen data from that study?

I have not seen data from that study in a year, and prior to
iI

that I saw some preliminary pieces of information, but it dealt

OFFICIAL COURT R E P O R T E R
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with cohort selection, testing processes and things.

C I take it that studv has not concluded, that offspring of —

A. That's correct.
I

CL Of mothers who consuire PCB have been a health proMer? '•

A. That's correct, iny understanding is that it will be a

relatively long study because one of their hypothesis involves

following a child to age seven.

0 Okay.

[A. To see if changes occur.

C Nov.-, that study began you said when your study beoan, back in

1973?

." That's correct.

C So, it should be —

A. vce are roughly the satre. No, no, 1'ir sorry, 1979.

C Ok.r.y.

/.. 1970.

1 You are talking about your second study?

• P. Yes.

C1 Se<, that stuc!y is tvo years old, apprcxirately?

'. Ye3. j

KH. FEAT'irP̂ TÔ r : Are they looking

at physical development cr behavioral Jeveloc^ent? ii
THE WITNESS: My understanding is

behavioral development is their interest.

;; IT.. FEATHEPSTOTK : Okay.

O F F I C I A L COL'RT R E P O R T F R
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0 (BY Ms. OLIVER) Okay, have we exhausted vour recollection of

other studies?

A. I believe so.

C Okay. How, in referring to Dr. Silikoff's study you mentioned

he had or found no overt health problers?

A. I might add that the principle author in that study is a

colleague of Silikoff's, named Fishbein, Al Fishhein.

0 Okay. You have rade the distinction in your tesstiror.y u^ to
I

this point betweer subtle effects, chronic effects and evert

effects. Do you recall using these terns. Doctor?
i

>. Yes, I do.

C Okay, could you tell me how you define an overt health effect?.

A. The context I used with respect to that would Le where a

person has visible siens or syrptons of toxicity. For exarrle,

Chloraecne, that would be an overt sign of toxicity.
I

0- Okay, there are other exairples that you can rive r.e of evert !

sisns cr overt problems?

A Well, to continue that, these woulr? be thinos which would or

could be readily observed. Changes in behavior or physiologic

functions that a diacnostic test would shov as abr.orral.

Generally, that context is one where there is a disease st<»tc

or an illness state and a person perceives he is ill, or a

diagnostic conclusion can be reached concerning disease or

illness, as opposed to the other two kinds of problems.

What is the chronic probleir?

OFrlCIM. COl'RT R E P O R T E R
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Chronic problerr can b€ one which began, it can be diagnosed as

a disease or an illness and preccived. Generally, it continues

for a long length of tine, as opposed to a problem that would

be of short duration. Arthritis for exarple is considered to !ii
be a chronic problem, a chronic disease. The corrjnon cold is

I
not. It's over and c!one with in a short period of tiire.

Okay ~ i

ME. FEATKERSTONE: Is a chronic

health problem also one that is overt in your definition? \

THE WITNESS: Ye«J, a chronic
ii

health problem could be overt in that arthritis for exarple

you car* rr.ake certain types of ireasurer.ents which are

observable and continual to the conclusions that this cersor

has arthritis. Arthritis goes on for years and is chronic.

(BY Ms. OLIVER) Where would cancer fit in tc those two

categories?

That is considered a chronic or a long-terr. type disease.

i*row, when you say that —

Now, I rust add once the cancer has been diagnosed, then it

!tay show overt signs and syxrptor.s, but cancer is regarded as

in the category of diseases that are delayed in appearirc or

chronic in nature. People can live with a type of cancer for

many years for example.

What about subtle health problems, what are these?

These would be in the context in which we use that word, in

OF-:C:AL conn REPORTER
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discussions or writings, these would be problems that fall,

problems, fiqna, syTrrtoirs, conditions, that are not obvious.

CL Such as what?

A. And here we get into the area of one out cf ten liver function

tests for example be abnormal. This fall shorts of neetir;^

the criteria to define a disease state, but it is an abncrral

test result. It could be relating to a subtle change, a '

change that is going on in the body which has not yet ;

iranifestec itself in a way that you can pinpoint that there is

something wrong. I guess that is the Lest exarple I can give.

0. well, would decreased lung capacity be what you would call a

subtle health effect or condition?

A. Yes, I believe it could. The context here is there can N?

a variety of reasons why a person's lun<? capacity is dirir.ishet'

One of which coulc be toxic chemical exposure and yet the

diminution of lung capacity itself, does not debilitate the

person or it nay not debilitate the person, but it is a change
i

and it can be a change by digress so it's a subtle change that

is occurring. i

C '"oil, I take it that the data has been accumulated to date on

PBC effects in huir.ans, doesn't support a findino of any chronic

health probleirs.

fc. At this tiire, that is correct,

fr And the data we are talking about is not only your data but
:: ;
<; all of the data froT, the other researchers or doctors who have
|! !
!l
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studied the problem?

K I believe that would be correct, yes.

C And I guess I could likewise say that the data to .̂ ate doesr.'t

support a finding that PCB's has caused any subtle health

: problercs or health conditions.

A. That I can't agree with as stated, no.

0. vrhat data is there that supports a finding or conclusion that

PCB has caused subtle changes in huirans?

A. We are understanding, we are talkino about humans throuoh this

whole dialogue?

0 That's right.

A. Okay. In my previous testirany I pointed to various

investigations which have been recorded. Such as for exarplp,

the Treana, Alabama investigation, wher*» there war ar

association between people with PCB levels above norral, and

elevated blood pressure neasurenents. That's an association.

0 Right, I am talking about data that supports a finc'ir.c that

PC3 causes subtle changes.

». Well, that association would be interpreted to rear* that PCB

is the causative agent.

^ It could be, Doctor, but it has not been so d«»t*>rr.ir»«»(', isn't

that right?

A. Conclusively, it has not been determined.

Q Well, isn't —

A. There is —
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Ci Isn't the reason that it is only characterized AS a nean that

there is not data to support a conclusion of a causative

relationship between PCP and for example elevated blood

pressure?

a. I will agree with that.

a So, to get bacJ' to i?y oriciral ctiestion en subtle effects,

subtle health effects, you vculd agree with pv ^ta torrent that

there is no data to support a conclusion or a finding that

PCD has caused subtle health chances in hurans?

I will aoree with that.

C ::o'.:, with that in nir.r», I car. ash vou several other rrxiestions

along these sar.e lines. You testified earlier that you hacT

sone opinions concerning the effect of Prr's on huran health?

' T r3 i -1. - A G X w. •

0 Okay. DC you hav<» ar. opinion that PCB's caused subtle char.ces

in hurar health?

A. :;o, I dcr.'t.

C To ycu have an opinion that PCE's caused chronic health

proHers in hurans?
I

::c, I ccn't. I

C /J.c! I ta!.e it yov.r opinicr — strive that — I taXe it you

don't have an opinion that Pen's cause overt health problens

in huiran??
r
JL Could yoi: reac: the —

,,C Let nc strike the question. Okay, it care out in tho
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negative, I guess. Do you have an opinion Doctor that PCS's

t cause overt health problems in hurcr.s?

A, No, I don't.

0 Ke have covered overt problems, chronic probl*»ns and subtle j
|

problems cr conditions. 7- re there any oth*r health conditions

or categories of health conditions which you are aware of

besides those three sort of categories?

A. We didr. 't address acute.

p Okay.

A. Hut I think we cox'erec it in the context of the dialogue.

C r?e you have an opinion that PCP's cause acute health problem-;?

;•. Ye 3 , I do . j

C OK ay. And, what is ycur opinion?

A. Hv opir/ion would be that they can cause acute prohlcrs nrr thisj
has been demonstrated in reports on occupational exposures. '

i
£\ And let's define what you n«ean by acute. ,

ii

7- Acute is where there is an illness state supportec" by

'iiacncstic signs or visible syriptors such as Chloraecnc for

exarple, which would show a neclical probler. which is a result ,

v.-ithin a reasonable length cf tine. Result in the sense that

after exposure ceases they go away.

p If we are talking in terr.s of exposure to hurwins through

consumption of fish froc Lake Michigan, we are not speaking of

acute exposure, are I correct?

V A. Ke could be, in tl'»at when you eat a fish and if the fish
I
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contains a contarinar.t you've been exposed and there would he

the opportunity for — that would be an acute exposure. If

you eat fish for a year, or five years or ten years, that's

chronic exposure.

p Do you have an opinion that an acute exposure to PCP ' s f roir

consumption of fish causes health problems in humans?

?. No, I cion't.

0. Aar. I correct, in there is no data that you are aware of tc

support such an opinion?

7u I am not aware of any. ;
i

? And the data you are aware of with respect tc acute exposure ',

to PCD's through occupational work has concluded that at the i

and of the exposure or when the exposure ceases, the syrrptor.s '

of the overt health problems clear up, so to speak? <

?. Yes, or at least diminish. For exainple, I can't recall rirht
i

new how fast Chlcraecnc disappears, hut basically the context

is one reroved froir the source of expopure, many of the things;
i

that we are defining an acute dineasn state or can be an

acute illness resolveo or diminished or greatly reduced.

? You stntr sonewhcre in ycur first report, your 197^ report,

that your study was intended to deterrine the sense of

magnitude of the problem of PCS exposure throuch fish

; consumption. Have you reached a conclusion or an opinion

'! concerning the nagnitudi* of the croblor?

:». Yes, I have.
i:
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And what is your conclusion?

Given in the context you have just stated, the thrust o* t:>:

study that was reported in ID76 was to obtain data or human

beings, exposed to the fish. That data being essentially the

quantity of contaminants present. PCE, beinc the primary

focus. That study accomplished that goal in that it locked

at a sufficient number of people who had a variety of decrees

of exposure to the fish and demonstrated in ar» association

between the activity of eating the fish, and PCD levels in

their body as defined as PCB levels in their bloodstream.

Okay, well I guess what I am asking, I don't think I got ar.
I

answer but r.aybe I'm not asking it clearly enough. I'n

referring to the quote, " magnitude of the probler." Magr.itude

to r>e Doctor means sore quantification or sore way to defin^

the probler that you are dealincr with or the magnitude of the.

problem, I guess. Have you been able to do that? ;

Yes, my previous answer addresses things like rr«agnituc.c .

measurement, quantification, when the study began we uicZr. ' t

knov if there was PCB in people. As a result of eatinc the

fish. The study shoved that. We didn't knov; what the range

of values right be in people who censured fish. The study

showed that. We didn't know the geographic location of people

who might show PCE le^ls fror eating fish. The previous

study shewed that to the extent thet it went tc several cities !
[

and several locations and so on and so forth. And, therefore,
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that d«»nonstrates a ragnitude of the problem that wasn ' t

previously well understood.

C Okay. Has your understanding of the magnitude of the problem,

you could use that term as you used it in your report, in your

activity previously, changed since the day you accumulated in

197C?

t\. I air net sure if it is changed or not. Certainly, PCP

continued to be found in Great Lakes' fish. People continued

to consume those fish. One would infer therefore that there

is tht opportunity for continuing significance? cf exposure.

T V-'ell, if ycu assure, I 'TT sorry —

ft. The quantity cf PCE in people's body, has that change is the

s\'J ject of the study that we are doing currently.

T> Okay.

,?.. Ar.r. I don't have data yet to provide to you to anawer that

ruestior. .

P Okay, would you agree that if you assumed that the PC!? levels

ir fish in Lahe Michigan and Great Lakes, is declinir.c- a;io,

therefore, the doses that people vho are censuring tl"'Osc fish

£re decreasing, vould yov. agree that the rarr.ituce of the

rrcblcr. r^y be decreasing?

A. fay he clccreacing, yes, I agree with that.

f. And you would expect that to be true assuring the other factors

I askcc! you to assure?

?.. Cor.fincc exclusively to the factors vou've stated, yr.s , hut
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you left or.e factor out.

( 0 Which factor is that?

A. The question of whether or not there is a net accumulation of

PCS in the huran body from repeated exposures.

0 Okay.

«\. That would change the answer.

1 Your first study did not conclude that there was that

accurulation of PCB's fror long-term consumption of fisr. did

* *• ?

.'. \o, the first study showed evidence that could lead to that

__ ccnclusior..

'"! C.';ay, you would know data to support that conclusion?

A. v:e did have data to support that conclusion.

O And which data are talking about?

.A. One, is a table.

0 Co you want to refer to Exhibit No. 4 which is your repcrt,

your final report?

„', Parrc 27, Table S of that report shows that the der.e.-.nin̂  TC5

value for the groups did increase fror 1973 to 1974.

? OXay.

A. Also, anu more importantly, to this questinr would bn Table

No. 13. On page 43, which shows sul-jocts in the study

arrayed by a length of tir.e, that they claiir.od to have been

consuming fish fror the lake and the Table demonstrates a

( correlation between blood levolo of PCD, and Icr.cth of ti^c ir.

,1
' . [ O F F I C I A L COL'RT R E P O R T E R
, ' T H I R T I E T H I C D I C I A L CIRCL' IT
',. INCHAM COLATV M I C H I G A N , o



years that they have been censuring fish.

0. Okay, if we go back a minute to Table 3, in the jnean PCB values

that increased from 1973 to 1974, in the groups, although there
i

is an increase noted there, you are not able to find that j
i

increase to be statistically significant, air, I correct? <

A. That is correct.

a Okay, so, that data does not support a finding that PCB levels
I

increased fror. year to year, or with continued consur.ption cf

fish?

1 We maybe having trouble with the word findino then.

f. Okay, I am talking about —

A. I consider this data a finding, we found a mean ir. n73, we '

found a mean in 1974.

. £. Well, in your opinion, without a statistical significance

attached to that data, in your medical judgment is that data |
i

sufficient to support a valid conclusion or findino or reliable

conclusion or finding that PCB's increase in the blood level

of persons from year to year with continued consuncticn?

Table rt?

r. Table 8.

A. Does not.

Okay. Let's leave aside for a rinute Tablr 15.

JJA. All right.

Q Is there any other data that you are aware of which supports

a reliable fir.dinc or conclusion that there is a net

O F F I C I A L COl/Rl REi>ORTE r .
T H I R T I E T H IL'SICIAi. C I R C U I T

M COL'^7^' M I C H I G A N



A.

ft

A.
i

0

accumulation of fact from PCB consumption of fish over years?

In huirans?

In huirans. !
ii

No. !

Now, we get to Table 15 and you are talking about a correlation

of PCS level with number of years fish consumption. Ycur data

there shows that people who reported more years of eatinn fish

fror Lake Michigan had higher mean PCB levels in their bleed,

is that correct?

Correct.

Were there any attempts Trade in this study to deterrire

whether there were any other levels or — strike that -- any

other sources for FC3 findings in blood?

Yes, there were.

Okay, and what were those?

The nature of the questionnaire, involved inouiry into types

of occupation, and questions about other kinds cf clerical

closure that a person could respond to.

Okay. The 1976 report doesn't discuss the findings or the

questionnaire concerning occupational exposure?

iro, I don't believe it did.

Okay. ?id you perform a statistical analysis of the data, the

mean PCB rates or levels shown in Table 15?

Yes.

Between subject groups or amonn the subject croups?
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A. Yes.

£. When I refer to subject groups, I ar r*ferrirc not only to

each of the groups listed here, for example, one to three,

four to six, seven to nine, or ten or more, I ar referring to

within each of those categories.

A. No.

0. Okay, so statistically statistical analysis was r'.one for those

groups but these subgroups were not or the groups were not

broker, down into subcroups?

A. Could you explain a little rore what you rear, there, I a- not

sure.

r Sure. Okay, I think you testified that you did a statistical

analysis to deterr.ine the significance of the rear. TCP levels

ar.ong the four grouos listed on this Table 15?

;„ Arroncr or between?

C v>'ell, ar.ong four, between two.

A. Yes.

p Okay. You understand I rear, between each of the qrc-.ps?

A. That's where I want to irake sure we understand each ether.

The question group one throuch three was their rear. PC" level

tested for significance compared to ten or roro years, yes,

that was done.

OL Okay, was the one to three group tested acairst the four to

six croup?
I'
I A. Yes, uh-huh.
; ; O F F I C I A L CO'.'Rr R E P O R T E D
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0 CV.ay. ard the one to three croup was tested acainst sever to

' nine croup too, I take it?

A, I believe these were done, yes.

0 And what I air askinn is whether the ten or irore years aroup

vas broken down into subgroups for pumoses of statistical

analysis?

A. I dor.'t understand.

f Well, you have people who consure<! fish for ten or nore yeflrs,

sore of therr. consumed fish for ten years, sore consur-erf for

^" twenty years.

I-. I'r. sorry?

C Sore consursec! fish for fifteen years?

( A. No, they were lurr>ec.

C Okay. So you have one croup of ten or irore y^ars"
t

Correct.

C ^-"hat cici the analysis shew with respect to these PCf. rr:sr.

figures or rean TCE figures?

A. Th.orc vert adequate nuinbers of people ir the four tc six rar.cc

and in the ten or rore rar.re, 35 uuhjects, ard 43 subjects

rssnectively to provide UP a sufficient nurber c* riatr. poirt«

to r-akc statistical analysis anc] there «a» the nran valves for

tliose tvo rroups are significantly different. The rearing that

the difference is due to ncre th«r just chance.

T- Okay. Veil, ycu were talk.inc about there w*»re enourrh sub

, in the four to six and ten or rore qroups, were toere not

! O F F I C I A L C O U R T R E P O R T E R
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enough subjects in the other two croups?

A. There were not.
I

I
0 So, you didn't make any statistical comparison with those j

groups because there weren't enough people in those croups? ;

A. Yes, we did, but there were insufficient numbers of people to

reach a conclusion.

r nv.ay.

A. You have to have a irinimun arount of data in order to do it.

0 To have a statistically significant conclusion you have to

have enough people in your sairple croup to be able to do your :

statistical analysis, right? :
i

A Correct. j
i

C. So, you were able to do that with your four to six arour and !
j

your ten or irore group but not the two sraller croups? j

A. That's correct. I
I

rt So, what you are saying is if I understand it, your statistical
i

relationship on which, you base your conclusions or your

opinion, that there i« ar increase in PCB's in hlocd level

with continued consumption of fish, is based on the two oroucsi
I

in your 197G study in the four to six year consurption <-roup, '
Ii

and the ten or rrcre year consuirption group?

A That's correct.

0 la there any other data that you are aware of anywhere that

supports that opinion?

,A. N'o, I'r- not aware of other data.
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0 Now, you n^entioned earlier in your testimony that PCF ' s

metabolize and/or excrete to sore extent or are retaholized
ii

and/or excreted to sore extent, do you recall that? :i
A. Yes.

0 Would you explain to me what you mean by iretabolize?

A. Well, in the context, PCB's being metabolized r.eans that the

compound is broken down or changed in soire way by the.

physiolocic and cherj.cal processes of the body.
i

f And does that rvetabolisr or iretabclizing significant of any

adverse health effects?

?. It could.
i

T Okay, arc ycu aware of ar.y data which supports the conclusion ;

or a finding that that is the case?

A. In hur.ans? •

C In humans.

A. :io.

Q And I take it then that you don't have an opirior tr?t it does

cause adverse health problers in hurans?

A. That it does?

C That it does.

A. 1:0, I don't. ;
i

OL Now, would ycu explain tc r>*» what excretion of PCP's means? j

A. This would be the process by which a cherical leaves the body.!

C *-nd I take it that — striV.* that — do you have an understanding
I

|: or is there an understanding in the medical field of how TCE's!
i i
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er.tor the bleed streair. of hurans?

( A. Yes.

Q. And how is that? i
i

A. Well, this is net precisely known or fully understood. It's !

believed that if a cherical such as PCB is inqented, it ones

through the digestive tract, is acted upon by various digestive

enzymes, so forth, this allows presents the chenical either in

the original forr» or in some altered iretabolized forr to he

absorbed through the walls of the intestine and into the

blooc strear. ,

r Ckiy.

A And then there arc a variety of other types of charres thct go

/ on within the body once it's in the blood strear.

o >"nat are those exchanoes?

'A. Chemicals will cross various blood tissue barriers. The blood

brain barrier, the bloot* adipose farrier. In. other words, if

a chcrical is in the blood streair, it's by definition rac'e

available to ever̂ ' tissue of the body. Fore of those tissues,

:, passages fror the blood strear into the tissue iroro readilv !
I

occurs. It's dependent on a variety of thing?:. Ferr-eability,

the nature of the cherical, solubilities and so forth. PCE

has been shown in aniral studies to prefor to be centrally
jj

i located in the fat tissue that have linids in it.ii i
0. Has that been confinred in hunans to your Jrnovledoe?

i fl. Oh yes, I believe it has.
i !
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p. And how has that bj»cn confirmed?

A. In those occasions where we have had or where there have been

opportunities to look at various huiran tissues, such as breast

milk, adipose tissue, various tissues of organs, the level of
I

PCD is accordingly higher in a tissue. Generally, in direct

proportion vith the quantity of fat or lipid that is associated

vith that tissue.

o Are there other exchanges between blood and other parts of the

body that you haven't referred i»«e to? '

?. There is the cxvgon, the circulation within the liver and the ,

bile. Association with bile, intracapatic in circulation is

often mentioned. These chemicals are believed to circulate and

return through the bile to the intestine only to be reahsorbec^

acair.. And, it's that, that is on« of the theories as to why

PCB's as one of a number of kinds of chericals are excreted

only very slowly.

0 OVay.

A. ~ec?use they are continually reabsorted.

C vrr.at data is there concerning the excretion of PC? ' s froir the

body?

A. Oh, I believe there are reports in the literature with respect

to the presence of PCS in bile, feces, probably urine.

0 Okay, do you specifically recall see.ino reports indicating

PCE's in urine sarples?

7; I have tc answer that in a general sense. I can't cit2
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specific reports. It's py feeling that these kinds of

neasurerents have been rade.

Is it your opinion that PCB's are excreted slovly?
I

That is my opinion. ;

And what is that opinion based on? i

It's based on a combination of aninal studies where

excretion rates have been studies, and various reports would

show that, which would discuss or net into thi? arra.

Ohay, well what animal studies support that opinion?

Veil, there have been a variety of aniinal studic-^, thn studies!

with priiratcs, studies with rats and trice.
i

Arc the levels of excretion found in privates &rA r»t = a-.-.J.

r.ice valid fcr r.aking a nedical judgment on the excretion

rates of PCE's in humans?

To the extent that a certain kind of information such ?* that

car be extrapolated, yes, but precisely, no.

£re you saying that you vculd rely in rakina a rft'iira] judrrrr'

on the findings in these anir.al studies?
\

Exclusively?
T,et'« start exclusively, y«»s.

no.

Okay, well then ry next question is what other data supports |

your opinion?

Data en tests fror hur.ans.

Okay, which tests are v« talV.ing about?
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A. And fror. a number of animal studies.

c If we put aside the animal studies for a minute.

A. Okay.

;0- And we assure that you would not rely on animal studies alone
I •

to extrapolate excretion rates froir animals, to excretion rates

from humans, right?

}.. Uh-huh.

o Okay, what other data have you seen or reviewed or been told

about or done yourself, gathered yourself, to support your

opinion that PCB's are excreted slowly froir hurans? ;

A. Do you want ne to cite references?

p Well, if you can.

A. Well, I ar sorry, I'ir not prepared to dc that.

T V'cll, generally.

t. Veil, that's what we are talking about, and you are aspire rre

to be ptrcise.

C Well, no, I am asking, what I air asking Doctor, let re

•— clarify this so we don't misunderstand each ether. Ycu \

rer.tioned that your opinion is based upon aniral studies. ar.-T

other thirgs, other studies or other literature, and I ar

saying put aside for a monent anirral studies. What ot!^<er

; things forr the basis for your opinion and if you can tell ne

•pacifically or precisely, nares and authors or whatever, and

I'm asking for general inforration.

( K. Okay, what I arc telling you is there is an enlarged body of
Si i
; • O F F I C I A L CJL'Rl R E P O R T E R
! T H I R T I E T H JUDICIAL C I R C U I T
i 1 INCHAM CO :-STV M I C H I G A N



ir.forr.ation of science end jtfidicine or toxic chemicals, PCP

specifically, and related compounds such as PPB's. And, taker,

in its entirety some of these studies are vith animals, son*

of there are human studies, it is the general determination

from this material and I believe Generally accented that PCB's

have certain characteristics and one characteristic is that

they store in the fat tissues of the body and that they are

slowly excreted. Now, this opinion, this conclusion, this

ccneral feeling on PCB's,is that then comes from, many sources

of which there are sor.e data on tests of humans and snecirens.

r Okay. Well, ny question Doctor is what test? Generally,

specifically, anyway are there on hurans with respect to this

question of excretion rates?

A. It's the third time you've asked that question. I guess we

are not transmitting something. T dor.'t understand.

0 Okay, well let's oo on to something else.

A. I have something — well, okay.

Mr. FFA7KFPSTONF: Would it help

to go off the Record to see if you guys couldn't got to it

faster and then go hack on the Record? Let's no off the

Record.

(WVEFEUPO?;, TRIF MATE* KTVT

C1T THE PFCORP.)

9BACK ON TFT RECORD)
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C. (BY MS. OLIVER) Doctor, I've ashe'l you a series of questions

t about excretion rates, PCTi's in hnr-arg an** you onve re your

opinion and stated that your opinion was based on aniiral,

certain arinal studies that had been done nn<! other studies

that you are not prepared richt now to reference JTG to, is

that correct?

.'- That's correct.

f Okay. Your opinion then is based as you ait hor«? today and as

you havo giver, it to re is based on your genera! experience

or knowledge in the field and that any specific references or
"—'" t

studies or data, ar I correct?

.». Yes.

YP. vrf'T77: That yov. car. recall at,

this point.

7*!F VIT:.'"f;r: rh»t I cnr r«»rAl!,

yes.

^ (?.Y VS. OLIVTP) Okay. Have you or veil — strike tlint — has
i

^_ yorir rroup ir. ."ichiT^r. State or Xichican ~ealth r-ercTtr-er.t c'cr.r

any work in tryinr to detorrine what the excretion rate of

PC?'s fror hurans is?

*. Yes, we have.

C And is that currently underway in your

A Mo, it is not.
t

fl Okay, is t*v*t related to your P*" wor>*?

( '- Yes.
!'i
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Q. Okay, in one part of your PP£ work was to ('etermne f*ata on

, excretion rates, ar» I correct?

A. Yes, part of the worV is to address that problcr-.

a Okay. Your rrain focus in that study, obviously, in P3B?

A. That's correct.

0 3ut one of the other thir.es you are reasurinn cr raybc

measuring is FCH?

A. That's correct.

0 rxcretion rates?

X That's correct.

f>. lTave you reached any conclusion or ooir.ions J-as»d or. tl^at data?
i

f. ^-hout what?

C 7-Jjout PCE excretion rates?
(

R. *"e have observations. ;

C well. . . \
I

I-. Yes, I think we have conclusions.

f Okay, is your data completed? i

JL ".'O. _ i

C And, what is the status of that data collection? i

A. The status of the data collection is that ncv over a period of

five years V/R have had the opportunity to raV.e a nunbar of

measurements on individuals. These have been primarily blood

S neasurairents hut we have an occasion to get various typ̂ s of

body tissue and on sor>e occasions irore than or». Veil, this is

( still en coinc, and to do a good statistical analysi.i rore data;
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is required to have sufficient data points. There is the

in-rression from the data that is cominc in is that the raterial

is staying in the body.

o Okay.

A. That it is only very slowly leaving.

P Okay, when you say the iiroression, you are not rof<?rrin<- tc a

rocUcal opinion, ar I correct?

*. That's correct because when you ask medical opinion or

scientific conclusions, that says to me that the data has tc

have passed certain criteria to be considered significant.

And, this isn't always possible and yet observinc the data can

rtive you an impression, an opinion, and ever a!lo<-- vou tc

reach a conclusion but a conclusion that doesr.'t have the

defense of havir.o been statistically validated.

0 Vculd the irpression be sufficient for you to rahe a relics!

judgment?

A. Probably not in this kind of a case, no.

C Sc, the irprcssion that you have reached to date fror your
(

F2P work on excretion fror the body of PCS's ar.r1. arcn« oth*»r

thinqs, you would not rely on in your rredical jucrcr^nt?

X ^o, I can't aoree vith th?t.

& The impression, would not >-e sufficient, sufficiently valid or

sufficiently tested for you to mahe radical -judcrents based on

that data?

A. Well —
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QL Would you agree with that?

A. All right.i
Q Okay. Now, in your recent work with PC3 levels in the blood

in hvunans, have you confirmed a variation in PCS levels at

any given tirre in taking a blood sairple?

A. Yes, we have confirmed that there is a variation.

C So, when we talk about variations we are talking about taking

a blood sanple fron a person and finding a PC^ l^vel and then

going hack to that person next day or the next rr<onth or the

next week and having an entirely lower, or hicher PCD 1^"el?

A. Yes.

0 Okay. Ho'--' do you explain that variation?

A. I can't thoroughly explain it. There are several factors that

probably account. One is and I believe this to be a srall

contributing part, laboratory error. You repeat a test a

r.uribcr of times and you do net alv.'ays get the sa^o r.urirer.

The other would be the phyiologic state of a rersor at the

; tirre of the sarpling.

0 Kcw does that affect the level that you are finding?

A. V7e are net sure exactly. You have to understand we- co net

fully understand the dynarics of these kinds of chericals

within the body. W*» don't fully understand why or how or when

" or what causes PCP to core out of the f»t stores and into the

blood streair for cxarple. Or, to go back ir. ?.rain. This la

( a body of knowledge that is erer«ring but T believe it is
11 '

i!
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A.

;r
JL

accepted that thi* is not at this tine still fully understood.

So, that and th*re are other factors, with hunan sugiects,

you sarrple them at different times and you rray not oet the

•ante reading and this could be caused by something as single

as aay they were urdergoinc stress that day and that was

causing a process to go on within the body. ?o, there arr a

variety of rdtigating factors which cause variations arc

levels froir tine to tire. Soire of these you can try to test

for and others are just the consequence of the r.aturc of t!;c

study.

To th« variations that you have found startir.rr in 1?73 in

which you have confined are sort of a fact of life in this

type of testing, affect at all ip your orinicr the reliability

of your data?

l«o, I don't think so.

And why not?

v.'ell, first of all, we are dealing with hur.an subjects and

hunan study. And, therefore, by definition this is ret ar.

rxporincnt. And, therefore, you can't control so irar.y

variables, life style va'riables ar.il so forth. Therefore, it

is generally accepted in hunan studies that you are going to

have a higher degree of variations than you would in other

types of studies because you car't control many thinos that

iray influence* say the level of the chemical in the blood. So,

thnt within the context of human studies then the facts that
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there is a variability which would perhaps be unacceptable

and vant to find a controlled experiment is by necessity
they

acceptable to human study. Therefore, conclusions nade on the
I

human study are still considered valid even thouerh there ia i
i

variation and I mirrht finally add there are types of statisticali
tests, roatheratical evaluations that can he used on the data

tc try to reduce the variation to get at the relationships

between two variables.

C Ckay, and in fact in your 1976 study you used th* r..?ar, PCP

levels to do that, right?

}.. That was one thin? that we used, yes.

C Okay, and by usina the mean you could core up with vh*t yc-j

cor-sidorec1 reliable results and conclusions ar.d fincUncs?

R. Yes.

0 Okay, I'm coir.g to take a rinute to look at the study. I have

a couple of questions on it.

A This is the 1976?

0 Ir. 191C. : _

A. Okay. Can we take a five minute recess?
i

vs. OLIVEF: Sure.

(v.iiEnruPON, TFI? M;.TTrr WxS r:

RECESS AT 11:00 A..v.)

(BACK IN SrS?SIOK AT 11:10 A.M.)

C. (BY MS. OLIVEP) Okay. Dr. Humphrey, if you would look a

minute at Exhibit No. 4, your 197G report, pacfe nu-'her two, thie
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introduction about a third of the way down that long paragraph,

/ there is a sertence that begins, "And the accumulation anc!

storage of a cherical would theoretically rake it available,"

do you sec that sentence?

A. Yes, I do.

C If you would read it to yourself a ninute.

A. Yes, I've read it.

C In that sentence you were speaking generally of cherdcals ar.r

their effects in the body, am I correct?

A. Yes.

•? You are not referring to PCE's there?

A. Only in the context that they fit into the whole creneral

discussion.
(

C1 When you say in that sentence that under appropriate

conditions recirculation within the body could occur, what

appropriate conditions are you referring to?
i

A Probably thinking of tho intracaoatic circulation for exarnle,

,^_ where r.atcrial goes into the bile, goes into the intestines,

roabsorbed and cor.es back.

C1 v culd that typo of recirculaticn be an on goirc; process or is

that sorething that occurs at certain times and not at other

times?

A. No, it's an on going process, the context of the sentence, youi

know, appropriate conditions is reant to ooint toward body

V processes which are goinr on and mav contribute to this but
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aren't fully defined yet. That's the whole point is

theoretically we need to understand this, hypothetically

somethine could occur.

o Okay, this sentence is a hypothetical situation? '.

A. Yes, I believe that's the spirit of it. l

0 Okay, and you die! no study or cumulated no data shovin«r that

after continuous or repeated exposure — strike that — shovinn

that there can be continuous or repeated exrcsurn of tarcet

organs lone after the original dose has ceased?

A IHD we have data that addresses that? Yes, ye? ve dr.

C> PCD data?

?u Yes.

r Okay, ane what data is that?

JL That would be data in this report that refers to biooc lovols

of PCI; at two separate tir»es of sampling.

T Two separate tires, when? |

*. Yea!), for exarple, it was Table 3 that showed th.it txio people

sarpled in 1973 have certain levels and then in l^~!'. they vcrc

sarni»d anc? tested aoain and they had sirrilar levels.

f C* ay.

A. This supports thr concept of continuous circulation. In cthf.r

words, this PCH, apparently, vas continually in thr Mocr at

relatively the s«re level.
i 1

!f Okay, but you are referring in thin sentence to after tr

original doses cease, did the oriqinel doses with respect to
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people in Table 8

A.

r

>.

Nc .

Okay .

But there are other parts of the report where that was tested

Just a ninute, I will find it. It's exemplified on paces 81

and 32 where data is shown wher«> people did abstain fror

consuming fish for a period of tine, and the* conclusion of j

examining that data is that their PCS levels die1, not go away |

or drop off irarkedly, so that that's further supportino data

to the concept of being continuous. There, we would consider

their dose for the season, stepped, three didr. rt eat fish for I

a Icnc tire, so it was a hreaX fror. exposure f* fish. I
i

okay, docs that dcta that you just referred r^ to support this

conclusion in a reliable panner ir. your radical judcr-^rit? •

vcv.ld you stat*» the conclusions that we are tal3-ir.fr about?

Veil, the conclusion that there could be continuous cr

repeated exposure of target organs lone, after the orioir.al

cose has ceased.

The data that I have referred to supports that.

Okay, in your iredical judrr»ent is data sufficiently sicnificart

or adequate for you to base a iredical opinion on?

Mot in its entirety, no. Can I ar-plify on that?

Sure.

The data addresses the question, provides infor-vstion relative

to that statement. The data is not sufficient to close the
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case on the question, if you will. Fow do you define lone

after? Six months enough? Is it one year?

C. I <2or.' t y r.ow.

A Well, that's the point I aw irakir.o. This sheds sore light

on it, it doesn't fully answer the question.

•<?. CV.av, does it answer the question in your re^ical judgment?

A. S'ot fully, no.

0 Well, when you say not fully what does that rroan? !

*V V'ell, that reply r.eans no, it docs not supply correlate answers.

C Okay, did you do any or — strike that — did you rr:a>.r a

CGtermination frcrr your 1576 study of an accuru?.atior of =»

critical level cf PCB's?

TU re.

C So, when you refer to say the rest rf that spr.trnce, to

irultiple low doses are received and accurulatecT tr a critical

level you are ar.nin speakir.c of a hypothetical?

F: Yes, the whole spirit of that paragraph is a discussion of

hypothetical situations.

C Okay, we talkie* a little hit at th» Deposition ir Aucust about;

tv:«5 atter.pt that was r.ade in your 1?76 stuc'v to dctpr^ir.e

between fasting and ncn-fastincr persons. i

A. Yea.

p And the purr-oso of that was to detenrine if mobilization of

the fatty tissue causes a release of PCB's into the blood and

r would increase PC^ levels, is that correct?
i:

I;
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A. Not entirely.

0 Okay, well tell me what it attempted to shew?

A. Our primary interest was to determine whether there was a |
ii

] preferred saroplino of blood that should be used for the I
r I
| study. That beino that you can sarple a person either at any

tiire of the day or you can sairrle their bloc^ after fasting

for twelve hours. This will pake a difference in th«» arount

of lioid ir. the blood streair. So, our interest here was we ;

wanted to cet, we wanted to find out if blood taken at
I

different tines, say fro:* fasting people or people who were
I

^" not were roino to be sier.ificantl" different anc* so the '

ourrcse was to evaluate that e*fect ar"*. our conclusion is that

it didr.'t irpact to a sicr.ificar.t dearer thr f-var. if ication of i

PCS in the blood. |

o Okav, the fact that there was no real differen'!''' in the arounts

of PC^'s in people's blood taV.en at differer*-. tires cf z.he

flay, dees that fact lead you to any opinion concern!-?r tho

rules of Pen's?

* ::o, it dorsn't.

f> Does it aive you ony type of i?rprrssion or inc'icaticr.?

,\ The or.ly indication or impression it elves ne is that by

virtue of the testimony we did, there did not appear to be a

difference in blood strean PC^ loads, whether it was a fastingi
'>' condition or a non-fastino condition.

/ P And, that fastino versus non-fasting prorp<?urr: '--as r.c*

i '
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7L

0

A.

C

attested or was not meant to determine whether PCP's were

being released from the body into the blood stream.

No, that was not the intent.

It was just for purposes of how to get the sarnie, tho best

sar^ple you could?

Selection of the best, yes.

Was any work done in that study to determine if PCB ' s w*»re

being released from the body, or into the bodv?

::o, it was not the thrust of the study.
i

You assumed that the PCE levels you were measuring were being :
I

taXen in through consuinption of fish, that beir.rr taker out \

fror. the body into the blood and then elsewhere? '.

V.'e vere measuring the circulating PCB's in the blood strear, i

or the PCB1 s circulating in the blood stream, that's the i

measurement we trade. j
i

You made no ~ •

We also measured intake, we tried to determine fish consuirotiott
i

and so forth. We did not deliverately try to test all of the

possible excretion irechanisms but we referred earlier this j

norning to the generally accepted body of knowledge which

states that it is slowly excreted.

Has that body of knowledge remained the same since 1976?

I believe that the oenerallv accepted characteristic of PCB

is remaining in the body for long periods is consistent today

as it was then.
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C In your new study have you atterpted to measure PCT. ' s in urine?

, A. No, we have not.

0 Have you attempted to neasure an output of PC0.' s in any way? i

A. No, we have not. j

C In your opinion would that be informative or valuable in

giving you infomation?

A. That would be useful information, yes it would.

0 okay, do you not do it because the nechanics of it would be

too difficult?

A. No, it's the prirary nature of the current stuc'y is to measure

exposure, to assess quantities in the humans that sre under :

investication as opposed to a study of it beincr desifmod tc

address the question of PCB half life or PCS excretion. It's

a r.atter of convenience. If you want to collect a large i
i

nur.ber of people to do certain thir.rs you ere on«? vay. if yon

war.t tc take a discreet subject <?roup and irt«nsely stody

ther and collect irany many specimens, that 's a d i f fe ren t ):i

._ of thincr. u*e are coirc the first cr.e, th.«> one. where, we arc

studying the Iar7e group of neorle to try t.r> find out the

rc-latiorshir tc substantiate and confirr1 earlier irpressior.s

en tlie relationships between PCP.'s, fish contarinaticr., and

hurvan contarir.ation. We ray in the future, ta>;e a subject

group of highly exposed people for exarple, ar.s* study then,
i

with respect to your rrucsitcn.

( 0 Ckay.
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A.

'o

JL
c

But we are not at this time.

V7ell, to ra):e a deterr-i nation of the effects of TCP's in

health of hunans, from exposure to fish, don't you consider

it necessary to also reasure not only what's coring in through

fish consumption, but what's goina out?

No. Useful yes, necessary no.

Well, can you determine what the health effects of PCD's are

on hurans without knowing the mechanics of PCE's leavin« the

huriar. body, as well as entering?

Yes, I believe you can.

Okay. Well, explain to me why the mechanism of PC~ excretion

is not necessary?

Hell, your question was can we study the potential health

ir.pact or health effects of exposure without studyir.n

excretion and iry reply was, yes you can.

Well, you can study anything. j

Excretion is a nice additional piece of information tc have

and it is useful as I said earlier but what you wart to

establish is cose response and if you can establish a dose \

has been received or that there is a dose in the blood strear

and there are treasured responses to that, in the huran, or the

aniiral, human physiology, biochemistry or something, you can j

establish then an affect without ever understanding whether

the stuff is coining out the other end and being excreted, so

that's where I ar condng fror.
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OL when yr>u are dealing with lono term exoosure?

I rh-huh.

C For exarple, froir consumption of Jake fish or LaVe Michigan

fish over several years?

ft. Yes.

C Doesn't the process of what is rorainir.fr in the body or being

excreted become rore irrportant in de terra nine the effects of

that long terr exposure to the hody?

t. Yes, it's useful, it's iipportant, more important is debatable.

Th« question hrre in Try r-ind is what are the circulating lr la

of this cherical because the targets, if you will, for action

hy this cherical are bate<? by the blood strcar, so thflt thp

chemical beine present in the bloo<* strear it is cirrulatircr

to wherever or if ever there is a tarret so th?t to r>e is the

nost important aspect.

0 J'avc your studies determined a circulatin aspect of PCP's? (

,\ Yes they have. '

C O':ay, and when you talJ: about the circulating ?«pect5, what

dc you nean?

;L I rean the concentration of PC? four.d in the Moor! stream.

C. CJcay, you rrean the p>easurerent?

.1 The measurement. ;

:a And what's that?

A. The cuarification of r<T, in the Mood atrear.

j(? well, that doesn't address th<« issue of how it: circulate? or
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where it circulates fror the blood into the bodv, a

A. roll, it's if it is in the blood stream, it's where
(

goes in th« body. I don't think that's the intent <

question now.

P Well, if we are talking about the effect of PCE's ir

'<• blooc, we arc talkinq about its effect in the body?

'&. Uh-huh.
i

0 And it goes from the blood elsewhere in the body, I

•A. Yes.

0 Okay, your study has roasured PCE levels in the b* •>•.

A Yes.

Okay, v/hat I'm asking you is have your studies c*cteiT

the process of recirculation or circulation fror the

' other parts of the body, of the body?

A. And my reply to you is yes wherever there is a csriJl

the body there is blood and ther« is distribution.

C You stated earlier that the irechanics of recircu :ic

are not precisely understood?.

A. I think we are not acreein? on sore definitions here.

0 Ckay, why don't we use your definition thrn.

A. Okay.

0- And I will understand yours.

X You want m« to define then?

ft Oh-huJi.

t ; JL Okay, blood distributes.
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C- Hi-huh.

A. Fveryvhere in the body. You know, it's officially

accepted the body is and all tissues are bathed an

well knowr and defined and it is not as well und«ri

does the chemical leave the blood strear and cc sor

either to be deposited in a tissue or to be deposit

lyrphatic systen. The dynamics of what triocrers th

exchange fror blood to some other place, likf. ?. tisr

orran —

0 Can I interrupt and reouest a ^upstion there? : .r

of thin dynaric interreacticn between blood ar-f the <

parts of the body.

Okay.

C- "ow, in determining the health irpact or health effec

in the blood level of hurr.tns, on other p«rt* of the he

would you have to know soirethinfj about this dynaric re

an T ricrht?

A. »<s.

P Okay, and that is why, that's why I as':ê  you the -̂ .les

earlier that that is not known.

A. T don't mean to leave you with the imprensior that thrr

total ignorance on this.

0 I understand.

A. It is not fully understood, but there is knov/lcdce on t>

( fror aniral studies.i.
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Q

A.

0

c
A

And it's not unccrstood in a manner or any wav on which vou

or your colleagues could make reasonable nedical judgrents?

No, I don't agree with that.

Okay, w«?ll what is known upon which you could rake radical

judgments?

Well, from human tissue testing and fror< anir.al studies there

is good evidence that PCS distributes to various organs.

Primarily, in proportion to the fat content of the organs,

so that therefore, obviously an exchanoe has occurred. It's '

gone from the blood, it's gone into tissues, organs, fat, th<? :

fact that what we don't fully understand is what triocers that ii
exchange or what triggers the reverse of it. Blood aprv»ars :

to be an equilibrium situation.

Which means what?

It stays fairly constant and the other parts can chance but

the blood level stays constant.

Well, that's not what you found in your study.

I an not defining that very well. I don't think you understand

what I ar. trying to say.
T<"ell, v.'hat I'P asking right new is if you say blood levels arc

at an equilibrium or Mood levels reach an eouilibriur. lovel

and stay the sane pretty iruch, how does that square with your
I

findinos that PCB levels vent all over the ball park on the

same people?

Well, this is the area that is not well understood. There
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A.

r

A

P.

obviously/ if you sairple a person, several tines you sfl**r<le

that person, and you get variations that reans that there are

different quantities of the chenic*! in a Mood stream at

any giver, rorent. What T am trying to tell vo\; is that in

general I think it is understood that there in an interchanging

coino on, but, specifically it's not well understood why or

when the interchange is occurring. So, hut at various

r-or-ents you can have greater quantities in the Mood strear !
t

than in others, but the blood tends to be ar. equilibrium, '•

ireaninc you h^ve got things moving in ard out rf storare or

you nipht have a spite and excretion rate that is ter-porary

or sor-ethincr like this, this is not well understood.

So, the interchange or the erchanre between Mood levels and

other tody tissues or crrar.s is not well unc>rstoo<*? '

I acrec.

Ckny, and you would also agree that the effect rr. huran health-
j

of that ir.terchancre is also not well ur.dorstcoc?

All right, I will agree with that.

You r.er.tioneo earlier in your testimony in /ugunt that one of

the coals or intents of your studies is to estir-at*1 the risk

of PCE's to human health. j

Yes.

Is that fair?

Yes.

Have you teen able to estimate the risk?
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A. To a degree yes.

C Well, when you talk about estimating a risk to human health,

how generally as an epidemiologist would you dc that?

*. It's a combination of characteristics of the element, nature

and degree of exposure* and those are the primary things or

factors. If you have a toxic substance that being defined as

you have a basis to reasonably conclude this thine can have a

biolooic irrpact, laboratory .tests, invitro type tests,

analysis and so forth, a toxic substance if you then haw

exposure to this you have created a risk. There are

assumptions, but as to toxic substances anc! an object, a

nerson, an aniral, exposed creates risV. Th<? orQater th*»

exposure or the rore tcxic the chemical the higher th*» risk,

so to that degree, yes, we have accomplished t! at e*'*.

£ Or-iy, so there are variables?

R. Yes, there are.

C1 Eased on the dosage of a cher-ical?

fl. Yes.

0 What ether variables ar-» there?

fl. There is the dosage, the racnitude of exposure, tJiere is the

nature of the exposure, repeated versus one massive doss,

duration of exposure, once, twice, ten, twenty years. Those

are three factors that come to rtir.fi.

0 Okay, when you attempt to estimate risJ- <?o you rnantify it?

I ll Yes this can be attempted.i *
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f Okay, and how do you quantify it?

A. Well, there are two ways of quantifying risk. One is to use

mathematical model* to predict risk where you plug in knowni

and where you don't have information you use assumptions and

come up with a number, if you will.

C I recall —

A. f-.st a risk estimate.

C Excuse me, I recall that you were not familiar with models,

is that correct?

A. That is not my day to day business, true, that's correct. I

ar familiar with them but I don't work with them, on a <?ay to

day basis.

YR. FEATHT^RSTONr : You don ' t

construct them?

TKF. WITNESS: I don't construct

th«r, that's correct.

(BY ?!S. OLIVE?.) You don't prepare models in your «?stination

of risk?

Ho, I don't, I rely on other people to do that. The other way

wc-ild be to count events and that can range from dead bodies

to cases of some kind of a defined disease to frequency of ,

medical condition or problems, to the appearance and frequency

of diaanostic indicators, all of those things would contribute

to another way of assessirc risk.

And, I take it that you go down the scale from d-a<* bodies to
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diagnostic science, that affects the deqree of the risk?

( A. No, I can't agrees with that as just that at this tire I stated

no. I
I

0. Well, if you have a toxic cheirical and you relate it to causing
i

fifty dead bodies or fifty deaths, then the risk, you assess to

that toxic chemical would be higher would it not than to a

toxic cherical which you do not relate to death, but which you

relate to a high blood pressure or elevated -bloc"', pressure?

.̂ !Co, not necessarily.
i

0 Okay, why not? , >-

A. You are oiving — you know, two kinds of exarples ar.d we can,

of course, expand on that. One is an exairple of an acute risk.
I

. The cehirical, the exposure occurs and then a very dramatic event

happens, death. And an end point has been reached ana you j

could define it and this is your typical dose respcr.se curve, i

If you will, ycu built a nujrber of anirals with ir.cre'.sina the-

arcunt, but then there is another kind of situation v:'-..-»re the
i

dose is received and no event is recorded for perha^^ a Icr.c

period of tire and therran event dees occur arc' we will say ;

for exarple is cancer which leads ̂ o death. Where I dor.'t

acree with what your question is, both kinds car. be of equal

risk to the human.
J13 Well, let ne restate it. If we assvune that what we are talking

about is not an acute exposure leading to an event like death.

( uh-huh.
ii
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<\ Irr-ediate event, we are talking about a chronic or long terr

exposure.

X Yes.

Q. Such as consuirdnr Lake Michiaan fish and with, a toxic

chemical which is censured or ingested over a long period of

tire you have a relationship or you find a causative

rrlationship between that chemical, that consumption, anr1

death, cancer?

A. Chronic disease.

C Chronic disease, so on overt problems sui.tle, evert or chronic

disease. '•

A. Okay.

0- And you have another toxic chemical over a Icr.c r-crior. of tirre

which is ingested or cor.sunec and what you find is an ;

association with some subtle effects such as vital lur.a

capacity dininishment. would you estimate the ris^ of those

two toxic chemicals ecually?

A I cue«?s ry reply to you would be perhaps.

~ Of-ay, and what would that depend on?

A. v:e are covering a number of the factors, another factor would

be evidence shoving potential for one of the two chericals to
h1 cause an event. I an thinking of toxicity tests or animal: i
i tests which indicate that this cherdcal is highly or has

biological activity it has a potential for doinc something..

I In the exanrple you havc given, chemical one had a greater
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A.

C

number of check marks in the columns of thinos hanoeninc,

chemical two did not have yet very many check marks-, perhaps

•ay diminution of vital lung capacity and yet chemical number

two could have on a basis of toxicity potential to do this,
i

to do more pronounced effects. '

Well, on the —

That would be a you know, another consideration as to whether

the two would weigh equally.

On the basis of potential, would you, if you were asJ:ec. to

give your opinion as to the quantification of the risk of those
i

two toxic chemicals, would you rate ther ecually?

I could, yes.

Okay, have you been able to quantify the risk of PCH's fror •
I

consumption of Lake Michigan fish to human health problems?

No, we have not.

I take it you would want more data and information to be able '

to clo that?

That's correct. I should add there is data and car. be nut into

a model and risk quantified that way if you vill throuch

mathematical quantification and in fact the PDA rountinely !

does this in setting standards for example. Put, I interpreted
i

your question to be more direct towards results of stuf!ies and

things.

Right.

Yeah, okay.
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(J You and your work have not quantified the risk of PCT's?

( A. No, we have not.

0 Are you aware, putting aside the PDA for a moment of anybody

who has?

A. NO.

C Co you foresee being able to do that?

A. I can't say for sure, I don't know.

0 What factors would you need to be able to make a determination

that you don't have now?

A Well, frankly, there have not been sufficient studies to

generate an adequate anount of information cr hiurar.s exposed !

in the natter that we are talking here, to fish to provide
i

enough data to do that. JTow, as tire roes on, if such studies

are accorplished, if such data can be generated then perhaps ji
yes this could be done. That's ny hesitation. It depends on j

;*ore data, but I don't mean an endless supplv of data that

goes forever. You know, at some point, I think a sufficient

^ length of tii"e and nature of study is done should reach a

point where it should be clarified, that has not ha->rer.ed yet.

0 You spoke earlier of sore studies being done that had a

duration of ten years cr so. Is that the type of study that

you think would be necessary?

A, I believe that that is evolving, th« state of knowledge is

evolving that question. It's going to be that kind of a

* study that is going to fully answer the question with reoard
i j
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1C PCE ' S.

Dr. Humphrey, have you been given any information concerning

the out take of PCB ' s from fish in Waukegon harbor?

No, let r<r 3s>: , out take'-

Our take., I 7e£.r. accumuisr i ̂ n.

Ir. vheret-

..-. fish, frrr. PCE ' s ir. Waukegon har'crr.

I have seer, tests on fish, yes.

Okay .

If that is what you mean, I have seer. that.

Have you bee:; given any information or. the movement of PCE ' s

from the sediment in Waukegcn harbor ~

MR. SMITH: Yes you have.

THE WITNESS: I guess I have, vea

'5Y MS. CLIVZR) Do you recall thar information today?

I-'s part of the general background material. It addresses

sediment loadings and water columns and quantities and as I

recall some engineering study or something like that,

addressing that question.

I take it you looked at that information for purposes of

background and not really relying or. it for any of your

opinions or conclusions?

That's correct, you know, it's one more component in about

19 years of background information on PCB's.

Would it be fair to say, Dr. Humphrey, that your work with

hi

"H %. .- i'H \;~-j'.~- \'. Ci-.C.!~
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PCB's has led you tc believe thd-_ nore work needs to be core '

: and that PCB consumption should be avoided if possible?
• i 1'; ' I :
•!JL Yes.

Q. That's a fair conclusion of where you are at, I take it?

i. Yes.

Q. Kov do you define the tern, if possible?

MR. FEATHERSTONE: I ' rr. sorry, t.he

terr, you wanted a definition, you want the definition for a

phrase if possible?

MS. OLIVER: If possible.

MR. FEATHERSTONE: Okay.

THE WITNESS: This refers to

people who have some control over what they do, and therefore,
i

they can exercise judgment. Restraint or one thing or another!,
i

so in the context that we are speaking here to avoid exposure,,
i!
I!

if possible. For instance, you may clean your fish in a ;:

different way than you might normally because in doing that

you have taken away some of the available contaminent, you

have to the extent possible reduced your risk of exposure by <;
ji

eating that fish. That the government can pass laws, that ;|
'i

prevents food going into the consumers. That's another way. ;

So, that's what the if possible is. If you don't have any

control over being born into a world that perhaps has

something in the air, you have no control over that.

Q. (BY MS. OLIVER) The government in this litigation has

err :: \: ;_
Tr;'N".c:n j '_'
IN -.H \\: c;/.

! -^ ! .V. Cir.-«.'~
"i •.:::>•. • >.\
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suggested a remedy of dredging the Kaukegor. harbor ancf

removing PCB's from the sediments of the harbor at a costmillion
varyi.-.g frcr 29 to s4 dollars. DC you have any ~ strike

that -- ic yc. r.i"ii 2 -ediral ;urrr:€--. thi-. the rz.sk fror

?C2' s ir. the seci.-ents cf Wauxegcr. harbor should be reduced

by thai type of rer.ecy?

?•!?.. WHITE: I thi.-Jc I'- ccir.c to

cb;ect re tha ques-,ior. based upcr. the c;rpe-«r.c3 cf the.

v.itr.ess to ar.sver -r.e cuestior..

Doctor?

MR. WHITE:

THE KIT::IS-

-ar. y~u ar.swe: it

If he car. answer it,

I wou^c

rephrase it, I car.'t answer it.

MR. WHITE: Dr you understand

the question Doctor?

TEE WITNESS: No, I don't.

(BY MS. OLIVER) Okay, in your medical judgment is the

removal of PCB's from the sediment in Waukegon harbor

necessary in terms of human health?

MR. WHITE: Same objection applies

to that and also, of course, as to the form of the question. ,
i

Answer if you can, if you understand the question. !

THE WITNESS: Well, you know, I |
j

understand the question and my answer is yes. I



3*iy, have y.?u ;-*;rsia^rec i- ar.uwer:

questisr. the inability to quantify the ris.< cf PCS's"

29

tn ansv

• --r c .

n* .•. — •£ C'-M. S i*." i.1̂r ~ 7". 2 *

-ertir-. hi; •. . •••;.ci..*: --v::c is c. 1.2 - 1

x?.. ::H:T£: : -h:-k the fcrr -i

^h-s quesiicr. askec ier cost berefi- ir.olysis. I dcr.'t thir.!-.
i

-"i "•""^•"ACS *e •*,t"BaV*A *•• S""C**JA*****" *~fc *• * A e • •" ̂^ t--»»** *^AC^rt • • •«... •*•«*. C «v v • S i* l» to w^ 4»C «v<_ C*«»S**C*a»*.'^- ** »C •^v«vfv«»V>i'*. «•««_•* • C S *^ • ̂ - I

i

c: ccst cenefit analvsis or whethei cr r.ct the ren\ecv is ir.
!

;»ct the rer.edy ihar shculd be accliec rr.e way or the ccher.

:-lc- has testified during the courc* •-f his testircor.y here this

morning and defined, if possible exposure, with respect to

that, what with respect to PCS's, and he says exposure to

?C3's should be avoided, if possible, and Roseann asked hiir. ti

define, if possible. Now, we are cettinc ir.tc an area with

T—'.-..si'H i'.Z'iJiA. ":"-.C. '. '
;N--j»\; c.x \ ••• '•;.:- •«.-

e o



respect tc what is the appropriate remedy for Waukecon harbor

to reduce that exposure, if possible. He's not competent tc

answer that question.

hir based ~r. r.edic&l judgment which he is —

MR. WHITE: Well, that, ycu kr.C",

that cistir.cticr. thrown in there is a distinction without a

difference with respect tc hirr., that doesn't make the question

anymcre valid r.ecical judgment.

(BY MS. OLIVER) Okay, you objected. DC y_u re-e.-itr r-_

v-uesticn Dr. Humphrey?

ft. Nc, I guess I would have to have it read back.

MR. WHITE: And we are net going

tc terminate this Deposition and having tc ask you tc ar.sv/er j

the question if in fact you can understand it and give the j

answer to the question. !

THE WITNESS: I car.'t, I car.'t j

say. I

Q. (BY MS. OLIVER) Okay. j,

A. I don' t know. ''

C- Doctor, in your work with Michigan Department of Public Health,

,j have you done cost benefit analysis? |
l ! ! 1 1
!}A. I am familiar with the term. I am familiar with the process. I
ii :

• I don't routinely do them, but you can't work in the area thatj
;, I am without that coming up. '

I
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Okay, do you consider yourself competent to give an

concerning the benefit to human health froir, the removal cf

PCB's from the Waukegon harbor at a cost of from 20 to 49 million

dollars/ i- v:e assure that that is the project that is gcir.g

to dor.e.

MR. WHITE: I have a star.dir.c

objection to this question and that is the competence of the

Witness to answer the cuestior..

THE WITNESS: I have. I car.'t

ar.sv;er that questicr..

(SY MS. CLIVEP.) Before you go on, let me clarify. I thought

my question Doctor was whether you can give an opinion on that

type cf analysis and Mr. White's objection was that you are

not competent to give that opinion, is that your answer?

.A. Your question boils down to my prox'iding an opinion on a value,

a dollar value, and I can't do that. There are too many-

unknowns in this. In the nature of the question for me to

tell you a direct response.

Well, are you saying that the cost benefit analysis is not as

simple as just there are PCB's there and they should be

removed?

A. It's more complicated.

QL At any cost?

A. I would acknowledge it as more complicated than that, yes.

QL It depends on a determination of what is the risk to the
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Q.

C-

A.

humans frorr. these PCB's in the harbor, correct?

Risk, exposure, toxicity.

Right, dependent on all of those things?

Conditions, biologies.! conditions tc humans. Now, or in the

future, it goes on, it's very coirplicated, yes.

And based on the work ycu have done to date in the fact that

you are not yet able to quanitfy the risk of PCS' s froir. lone

terr. consumption or incestion of PCB's, ycu don't believe you
t

can nake that type of analysis with respect tc Waukegor. harbc"

ar. I correct? '
i

That's correct. '

I Q. Okay if I could just have a few minutes. I think I'm about

done. Let's take a recess.

(WHEREUPON, THIS MATTER WAS IS

RECESS.)

(BACK IN SESSION)

' QL (BY MS. OLIVER) When later we were together Dr. Humphrey yo

told us that the present study on PCB's is being done right
ii
i| now?

Yes.

Okay, and part of it, the first part of it goes back to the

original cohort of persons that were tested back in 1973 and . j

1974 was near completion and analysis of thfcir data was being

done, is that right?

That's correct.

A.
I!



Since your August Deposition have you been given any data on

that first phase of the project?

Data analysis is still in process.

..£. So, yc-_ hi"?- -". beer, giver, ar.y opinions cr conclusions, or

findings based on that data?

i*. That's correct, nor have I drawn any yet.

Q. We also discussed that at your last Deposition the fac- tha-

you were trying to locate sone persons in the Waukegcr. harbcr

area to include in the cohort of persons to be studied.

That's correcr.

And you said at the tir.e that you didn't have much SUTSSS ur

to that point.

w« were just starting at that point.

Q. Have you done anymore in that regard?

•A. Yes, our field worker has been to Waukegon harbcr, they have

'< located some individuals. They are in the process of i
' developing a cohort there. I

ft Okay. :

!
ijL Some personal contacts have been made I believe and some blood

11
:; samples have been drawn. I don't believe that they have

arrived in Lansing yet.
i

Okay. Do you have — can you give any indication of how thess

people were picked?

As I indicated it last August we contacted the local health

authorities in Lake County Health Department.
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iA.

1ft

/ft

&

A.

Dr. Nedved?

Nedved was mentioned and tome of these people and they have

been assisting us on the aspects of identifying potential

candidates.

Okay.

Fro- their knowledge of the territory and so forth.

Has Or. Nedved provided you with the names of persons who-

you contacted and taken sar.ples from?

That's correct.

Okay, how big is this group presently?

At the present time I believe we are attempting to make

contact with about 20 people.

Okay, blood samples have been taken from how many?

Oh five or six so far.

Okay.

And I don't know exactly how large the cohort will develop .,

this is something that is under consideration right now.

Okay, what were the criteria for choosing these people?

We, of course, are trying to find the criteria is whether or

not to eat Great Lakes' fish. Now, where we are specifically

interested in is areas where there is known contamination,

such as a particular river or a harbor as in the case of

Waukegon, whether or not there are people who narrowing the

definition also or in addition, or exclusively consume fish

from that particular body of water.



"i QL Okay, and have you made that determination with these 20I
£.

people?

That's what the field process is doing, so I don't know at

this point what the status cf thaz is.

With the five people that have already been sampled, do you

know what category or subject group they fall into? ;
i

I don't, for sure, but I suspect they probably are people |i
chat have been identified as currently or historically having i

!

eater, fish out of the harbor. You know, that's how our first'
!

priority is to try to locate people of that nature.

QL Hav* you been given enough information on the characteristics

of the harbor or the physical outlay of the harbor to ask

!; these people questions about where the harbor that they have

;:, consumed their fish or caught their fish or obtained their ii
fish from? !

i
'A. Yes, and that's one of the reasons that the background material

i

that we have referenced which has maps as I recall has "beer,

sent up to the field office. So that the field workers can i
J! : '
| l familiarize themselves, our first cut very likely will be to ji
!l
i| define people in terms cf have you caught fish from the ;

harbor. We may then go into a more precise definition of j
I

where in the harbor if blood levels or anything indicates that

we should really try to be more precise, you go with this in

degrees, as you go. |
i

So right now your concern is to find people who will represent
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to you that they have eaten fish from the harbor and then work

from that? ;i

A.

C-

A.

Correct. i
The way you work froir. that is to determine, take blood samples

from them, determine whether there is a difference in their
i

levels with respect to other peoples' levels?

Basically, that's correct. i

Okay. i

Taking into consideration that to my knowledge nobody has ever

sampled the blood ar.d tested for PCB of people that eat fish j

out of that harbor, so, that's one of the things that we are

going to attempt to do.

Okay.

And in the spirit of the research contract agreement we will

undoubtedly be developing several cohorts in Wisconsin, and in

Illinois at Waukegon which will address and which will develop

a group of people irrespective of whether we can identify

people that eat fish right out of the harbor, we will still

undoubtedly develope cohorts of people who are catching fish

out in that territory.

How long do you think this phase of the study will take, findinj

these people and sampling them and then determining whether yo«

should do more with Waukegon harbor fish eaters?

Well, this phase of the study is, you know, scheduled basically!

for the next 12 to 15 months. I can't remember exactly the
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anniversaries but, you know, it's the third year of activities

of the project. We are actively involved with Waukegon,

elements of it. So, we are moving forward. I would expect

within a r.cr.th, vc probably will have collected our first

reur.d of blood and hopefully perhaps they will be through the

laboratory. I will not commit myself to that, that that is

exactly when it is going to happen because there are many

or. going things. But, we are on the schedule that we are

active in the area now and undoubtedly will begin to start

activities in Wisconsin also.

Has the United States asked you tc expedite this phase of the

new cohort group?

:A. NO. i
^ !

MR. FEATHERSTONE: Objection, j
i

they don't want to generate any bad information. !•

Q. (BY MS. OLIVER) How many blood samples do you plan tc take ji

fror. each person in this cohort from Waukegon harbor?
' !

.A. At this time the intent is one sample. j
i

;;Q. Okay, and then you would compare those levels with levels of '|

' other Great Lakes fish eaters? j

Yes, as well as with comparison people. , j

Okay, because of the variations and PCS levels found in blood

do you think it would be important to take more than one

sample? '

Not necessarily. If you take into consideration at least the



initial purpose is tc screen one sarrple, at a given point in !

li
, time will suffice to screen a person for whether or not they

' have had exposure.

Q. Okay.

r.. DC yr-.. wi-- ^c cefir.e r.cre precisely what the circulation, the

levels are, the norrr samples we need?

Q. To r.ake any reliable comparisons between levels of people who

eat fish fro.T. Waukegon harbor and levels of people who eat

fro- say lake Michigan, Traverse City, would you consider

irr.pcrtar.t to r.ake, to take more than one sample fror the

Waukeccn cohort?

A. No, I think it would be more important to have a sufficient
I

nurber cf peocle in the cohort. Who fall into those i
l!
I

categories for comparison. The advise I am getting frorr. the ,

statisticians is a sufficient number of individuals is going j
i

to be more important to making the comparison than say multiple

tests from what any different individual or group has.
|l

C- What does your statistician say is the minimum number of J
I

persons in the cohort from which to make any comparisons? i
l !

A. I can't remember exactly but I think it may be in some of the •:

papers that I've provided. I can look that up. 20 comes to
'i

my mind, but it may vary, you know, if the difference between

the two groups is astronomical for example, well then you

probably are not going to need as many people as if the
I

difference between the two groups is small. So, again, it's ;

is ••' \- ; •. • •.•:; •• \-,



something that probably our findings will tend tc guide us but

as, you know, there is a rule of thumb, we felt in order to
t
\ make some comparisons we needed a minimum number of people in

. each cf the lcc?ticns cutside of Michigan. And, as I recall,

I think it is probably 20 exposed people and 20 controls, but

I I nay stand corrected, I have to consult my notes. i
I I
•lo.. Do you have any data today to support a reliable conclusion j

that PCE levels with pecple who eat like Waukegon harbor fish ;

are significantly higher than people who eat Lake Michigan .

fish fror ether areas?

No.

So, you don't know what your — you don't, you haven't gone

into this project with a predilection in either direction?

No, I cor.'t.

Okay, let me ask you about Exhibit Ko. 8, which was r.arkec a-

the end of the August 13 Deposition. Okay, I show you what

was marked as Exhibit No. 8 which was a paper.

A. Okay.

'QL That appeared to be given by you for the state of Wisconsin

public hearings on PCB's in 1975.

A. Yes.
i
QL Now, Mr. White gave us this morning a transcript of the

hearings from that public hearing.

A. Yes.

QL Was the paper that appears as Exhibit No. B prepared for the

;l

•A.

Q.

A.

Q.



fr
A.

ft

Q.

.

A.

ft

purpose of the public hearing in Wisconsin?

MR. WHITE: Prior to the testimony

or after the testimony?

(BY MS. OLIVZRi Well, prior to.

No.

Was it prepared after the testimony?

Yes.

Okay, at the Deposition ir. August you stated you would lock j

throuch your files to find out whether ir. fact you had ,
i"

prepared Exhibit Ko. 8. I take it you concluded that you did?j

That's correct. j
i:

That was prepared after the hearing?

That's correct.

And Exhibit No. S was prepared by you?

Yes, it was. !

Okay, if I could refer you to page 19 in Exhibit No. 8.

Okay, do you want me to use in your copy here? |

Well, do you have a copy? j
i

I have one, yes. i
i

In the middle of the paragraph or first full paragraph on page
!

nine, the last sentence, it begins, "Does PCS exposure," do

you see that?

Yes, I see that.

Was it your opinion in 1975 that PCS exposure from eating

fresh Great Lakes fish may be regarded as relatively low as

OFFICIAL COURT REPORTER
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A.

0-

stated in that sentence?

On the day I prepared that document, it was.

Okay, and that opinion has changed?

Yes, it has.

And the change or modification of that opinion, I take it,

is part or embodied in Exhibit No. 4, your 1976 final report?

That's correct.

Do you recall today where you obtained the information on

the 150 to 300 milligram per day, FDA no affect safety range?

I have considered that and I am not sure but what is printed

there is a mistake. Because, in checking my documents I do

not come up with those same numbers and the documents I'm

referring to are material that is put in the Federal Register

by the FDA and some of their calculations.

That 150 to 300 milligrams per day, you can't correlate or

relate any numbers in your 1976 study?

That's correct.

Do you know if in fact there was a number affect safety range

set by the FDA?

No, I am not aware that a number affect safety range so stated

is established by the FDA.

So, an I correct that your testimony Dr. Humphrey is that the

conclusion that you drew in that paragraph in 1975 was

incorrect?

Yes, was incorrect or was preliminary.

OFFICIAL COURT REPORTER
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-A.

Q. Well, did you have preliminary data that supported the

conclusion that exposure was relatively low? |

A. Yes. j
i

G. Okay, ar.i is char data ir. your report? !

t- Yes, that's a part of the body of data in the report.

Q. So, your conclusion changed, not your opinion? Strike that,

I'm sorry. Your conclusion changes, not your data?

A. Both changed. At the time of this testimony which I think was

August of 1975 we had not completed the analysis of all of ou...

data for the report which is Exhibit 4. So, on that day when

I spoke I was looking at say 30 or 40 percent of the data.

When the 100 percent of the data was factored and correlated

that resulted in a report. And, therein lies, you know,

considerable change of opinion.

Q. Okay, your report did not conclude did it that exposure to

Great Lakes fish may be regarded as relatively high, did it?

Could you read back, did I — I didn't catch the first part

of your question.

QL '.BY MS. OLIVER) '.et me rephrase it. Your report in 1976

basec on axi 01 your data and your analysis of that data did

not conclude that exposure was high, did it?

A. Yes it did.

Q. Where is that finding or conclusion stated?

A. Okay. Now, I think we get into the definition of high. The

report, Exhibit 4, demonstrated that people who consumed

OFFICIAL COURT REPORTER
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Great Lakes fish had higher levels of PCB than those who did

not. It further demonstrated that there was a valid

correlation between quantification of fish consumed and PCB

levels. Sc-e _•:" ihese rar.gec. ~c, if I recall, well, = cert ai

stated quantity. I believe 300 parts per million. This could

be construed as high.

Q. Okay.

;.. And when compared to a person who had less.

Q. What I am asking you is did you make a conclusion cr a finding

in your report that exposure, PCB exposure fror. fresh Great

Lakes fish may be regarded as high?
1 1

A. Yes. .!

0- Where is that stated? '•'•

A. I thought I had just answered that, but summary statement !.

No. 2, there was a direct relationship between size and jji'
I'

quantity of support fish eating and PCB levels found in blood..!

,.ft Well, my question Doctor is primarily you gave a conclusion ii
i

or you made a conclusion that exposure was relatively low. ;i

i;A. Uh-huh.

ft Okay?

A. Yes.

And then you say you combined all of your data and your report

and I am asking you if you stated as firmly as you stated you*

preliminary statement that exposure was high?

And I said yes.

O F F I C I A L COURT R E P O R T E R
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o..(

.JA.

fc

A.

C-

.'.'BY

[ft

Well, you direct me to finding No. 2?

Yes.

Okay?

And finding No. 3.

Okay, what you're doing is reporting your data results, correct?

Yes, that's what the report does, correct.

Okay, it makes no conclusion as to relative high or low

exposure other than reporting the levels that you found?

Well, stated as such, no.

Okay.

But the implication of the report is yes.

Okay. Okay, I think I am finished. Take it away.

DIRECT EXAMINATION jj

BRUCE A. FEATHERSTONE [
d

Dr. Humphrey, let's take Ms. Oliver's last point first. When ji
j

you wrote in 1975 that PCS exposure from eating fresh Great ';

Lakes fish, quote may be regarded as relatively low, end quote

weren't you talking about the amount of Great Lakes fish

consumption by your study group? In other words, you found

that they were consuming less fish than you thought when you

went into this study?

Yes, but that's not the only factor.

Well, it's an important factor though.

Yes.

Okay, what are the other factors that you are referring to in

OFFICIAL COL'RT REPORTER
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1975 when you mace that statement that appears in this date?

I would like to put in context when this Exhibit was prepared

after my testimony at the Wisconsin hearing, the purpose of

which was a hearing en rules relating to rhe discharge of
j

PCB's into the waters. I was asked by a person at the ;

Department of Natural Resources to give a surmary of rry notes ;

to him and that's what this Exhibit represents. At the time
I

that I constructed this the study which is Exhibit No. 4 was j
I

in its wrap up stage but not all of the data had been analyzed

so on the basis of partial data I made certain conclusions and;

statements which whe- the full body of data was analyzed i
i

turned out to be inaccurate. Now, we did the study and one

of the purposes of the study in 1973, 1974 was to find out

how many fish people do eat out of the Great Lakes. And we r

had frankly speculated higher quantities than we found as the >

average. We did locate as you see in the report some people 'i
i !

who do consume high amounts of fish/ some individuals.
i i

Likewise, we hypothesized, if you consume high quantities of M

contaminated fish that would result in high levels of chemical

in the body. Therefore, quantity of fish consumed, the amount!

of contamination in the fish, all would go to the blood level

that was observed. And, therefore/ — well, those are the

two primary factors. That, and the species of fish, certain

species of fish will have high quantities of contamination th

others. So, that when these comments were made we were in the
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li
A

i
la

beginnings of analyzing the data. I had partial data and !
.1

frankly at that point it was lower, the numbers were lower

than I had expected they right be. They later turned out to

be higher than that.

Which numbers are you specifically referring to?

I am thinking of quantity of fish eaten and blood levels that

were seen but when the data was fully analyzed there was a >

much broader range and, you know, my opinion and the

conclusions were different.

Well, is it your testimony Doctor that between the time you

made the statement that is now Exhibit 8 of your Deposition,

1975 statement in Wisconsin, Wisconsin and the time that you

wrote your 1976 report that your findings with respect to the

quantity of fish consumed on an average by your study group

changed significantly? . |

Yes, it did because we have analyzed the data for more people-'

Well, what did it change — strike that — what was your

conclusion about the consumption quantities in 1975 when you

wrote Exhibit 8?

That they were lover than we had anticipated or lower than we

had hypothesized.

And that remained your conclusion when you wrote the 1976

report as well?

No because these comments were on the basis of scanning part

of the data, and apparently, it was that part of the data whici
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c.

A.

lift

was — they were some of the lower — lower quantity consumers

Well, going back to 1975, no not think back, flip to page 19

cf Exhibit c. Lock at the first full paragraph or. that page,

middle of the paragraph, read and quote an evaluation of

fish cor.sunptior. for those classified as fish eaters, showed

a range of 26 pounds per year or about two to twenty pounds

per r.cr.th. The majority of fish eaters fell in the 26 tc 33

pound range with or.ly ten persons indicated on cor.sur.ption of

about 85 pounds per year. End quote. Those figures didn't

r.arkedly change to the 197C reportto 1976 report, did they

Doctor?

Yes, they did. \

Ail right, which nuriers changed and by how much? '
i

Number one, the upper limit, 85 pounds I believe turned out to.

be several hundred pounds per year. j

Well, the year 1975 report doesn't put 85 pounds at the upper (, i
limit, it says ten persons indicated consumption above 85

i
pounds per year which would of course taking into account

i j
consumption of several hundred pounds per year, your 1976 ii

report Doctor showed that the majority of the fish eaters fell

in the 26 to 35 pound range, didn't it?

That's correct, yes.

So, that finding didn't change from 1975 to 1976, isn't that

right?

That would be correct.
OFFICIAL COURT REPORTER
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Ar.d when you — strike that — new, let's return to the later !

r*•

sentence in that full paragraph. The first full paragraph on *

page 19 when you were talking about your preliminary findings,

that the exposure fror eating Great Lakes fish was low, you

were talking about an average figure, weren't you?

I'r. scrry, which sentence do you want ~e to focus or.?

The last sentence on the first full paragraph of pace 19, the

cr.e that Ms. Oliver was directir.a your attention to.

All right, these PCE ' s exposure and sc on?

That's ccrrect, that senter.ce when you were talking about

exposure frcrr. eating Great Lakes fish as being •" relative

low," with majority of the exposed group you were talking

about this average group of roughly 26 to 35 pounds per year,

c: ccr.sur.ption, isr.'t that right?

That would be correct. i

So, with respect to that majority group your findings didn't

change from 1975 to 1976?
«

Which findings? ij

The finding about — the finding of the exposure was relatively
i!low for that group? I:
ii

No, it did change.

Okay, but it didn't change because of the amount of fish

consumption, you know, that was in 1975.

That's apparently correct, yes.

Okay, now what changed?
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A.
i

ft

The" blocd levels and if you turr. to page S there is a copy

for the whole section.

Let's stop there for a second.

- v- •• -

answer and then you car. go ahead. '

(BY XP. FEATHERSTONE) Go ahead and finish your answer.

Well, I was saying if you turn to page 8, you know, we are

taking one particular paragraph and a particular sentence out

z- =. section which is called preliminary study results and en'

pace 8 the first paragraph of that deals with the fact that

an insufficient number of blood tests had been completed to I

perr.it data processing and interpretation at this time. And

then, it goes on from there, and that's the point I am making

is that at that point in time, yes we had scr.e of the data,

the blood test finished and we took a look at what it — the

levels were, but we were talking here about falling within a
i ,

milligram per day range. To use your nur.bers, until you have '[

all of your blood tests completed you can't make that calculation
i

That's not right Doctor. Exposure is a function of how much :.'• ij
you eat and how or what" the concentration cf PCE ' s is in what

you eat, isn't it?
1i

Yes.

Okay. The blood levels — strike that — the PCS levels in

the blocd is a measurement of the effects of exposure on the

blood levels?
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;A. Cr dose.
(

jfit When you say that you mean a measurement of the effect of the

dose on the human body?
i

:JR. Kc, £. ccse is quantity cor.s-~cci, civiced by body weisht per

ur.it tine. ii
Q. That's right, but you don't measure a dose cf PCS by locking at

the levels of PCS's in the blood do you?

Okay, r.c. No, you don't. There is two ways to come at it.

You can come either way, you can back calculate or you car. —

D- Well, the two ways you are referring to is one is the direct

i! way, which is on calculating how many fish they eat and what !
!»•
I

the PCB levels in the fish that they eat are, right?

A. Yes.

Q. And the second way is in the indirect route which would, of j
i

course, admit is less certain which is to look and see what isj
I

in the human body and try and back that out to the conclusion '

about how much was in fact consumed, isn't this right? ij

fc. Yes.
n

)i All right, and then you would, of course, agree that the first:j
f

approach is much more likely to be accurate than the second?

As far as measuring dose yes.

All right. Now, let's go back to this later sentence on that

first full paragraph on page 19. When you write, " PCB

exposure from eating fresh Great Lakes fish," you were talking

about the dose, aren't you?
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A. I arr. talking about exposure.

ft Okay, but you are not talking about the blood levels where

the PCE levels in the blood — i
A. At that poir.t, apparently ret. !

G. So, in effect what you are saying there is that the exposure

to fishermen froir eating PCB's or eating fish with ?CB' s ir.

ther, was relatively low, lower than you thought it was goir.g

to be? ;

A. Yes. '

C. And that finding didn't change from 1975 tc 1976?

A. No. ;
I

Q. Now, I an not talking about levels of PCE in the blood, I an i

talkir.c about exoosure as vou have defined it. Ii

A. Whar I am trying to recall in thinking back was ir. gross terms.,
1

!
how many pounds did you eat, but in more precise terns we j

refined it and we broke it down into how many pounds of which':
i

species are eaten and I believe what occurred later after thisi

was that nore precise definition of exposure by in terms of ;

pounds of fish eaten, the example would be it takes many more ,
I

perch to equal what one lake trout would give you in exposure |

; and that the conclusion changes because in the report we went ;
! !i i

into more, detail as to breaking down the species of fish that j

constitute the total quantity, so, you know, that's basically

the difference between these two time periods with respect to

dose or exposure to the fish.
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A.

.0

A.

J.

Are you saying that your conclusion with respect to the PCS

dose changes significantly between 1975 and 1976 when you • i
wrote Exhibit 8 and in 1975 and Exhibit 2 and 4 in 1976? \

They ch.= r. gee be'veer. rhcs«- tv- dccurer.-£, yes they did.

Let's turn to Ms. Oliver's section tc the last point which is

Kaukecor. harbor cohort. I notice from sone documents that

Mr. White produced in between the two sessions of your

Deposition that there was considerable discussion between you

and your staff and United States E?A about whether efforts

should in fact be made to identify cohort of people who eat

from Waukegon harbor, eat fifu taken from Waukegon harbor?

Can you identify the EPA you are referring to?

Well, I think Mr. Muliin was involved, I think people in

Region 5 in Chicago were involved, specifically Howard Vare,

I think.

I've never spoken with Mr. Vare.

I think Mr. Budd of your staff was involved.

Yes.

Okay, what was the rest of the discussion that you and your

staff had with EPA about the definition of cohort in

Waukegon harbor area?

As I recall, the discussion would have to do with clarification

of areas where we would extend the study, and in fact, that

discussion continues today. I received some information this

week with respect to some areas in Wisconsin. What we were
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j: clarifying there was, all right, we were going to go out of

j: state to some places that have, you know, concentrations or
I

i; pocket contaminations, if you will, Waukegon has been identifi

as cr.e cf those. Ar.d r.cre precisely detail hcv dc ve war.t tc

run the study there. What kind of cohort do we want to

develope. Do we want the people who are exclusively eating

fish out of the harbor or do we want to also have cohorts

include people who are catching fish, cf fishing both out in

the big lake, things of that nature, ar.c frankly the

cpera-icr.al definition —

I Q- All right, I want tc focus on the operational definition.

You were involved I take it in the discussion with your own

i s-aff and with EPA about what operational definition tc be
i
j used tc define this cchort from the Waukegon harbor area?

A. Yes.

t First of all, can you tell me today what the definition of

that cohort is? In other words, how are you defining the

people who are going to be included?

.A, Yes I spoke to the questionnaire earlier but I didn't

elaborate on it.

;Qt I want it in detail Doctor.

A. We have received the requested information from the EPA and

that is basically we want to develope cohorts on several

sites of western shores of Lake Michigan, if you will,

similar to those that we have developed in Michigan. Which
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would mean we will go to some coinmuntity such as Waukegcn

harbor and develope cohorts of individuals who are consuming

fish, from the Great Lakes. Which by definition means they

hire a boa- or have a boat ar.d co out off that pert and go out

and catch fish. In addition, we are going to attempt to

locate as a part of that group but distinguishing subgroups

who either in addition to or instead of catch fish and eat

ther. out of a particular body of water of interest. You see,

the harbor, and that's our working definition. So, so a

cohort would be in a subgroup.

You testified earlier that approximately ten people have been!

contacted in the Waukegon area and have been given blood

samples, are these people who fit into the subgroup of those

who catch fish and eat them from Waukegon harbor? '•
1 1

And I replied I am not sure but that our priority was to try •!

to find that kind of subject first but I do not know whether ',

or not that in fact is what we have accomplished at this time.i
In terms of — strike that — I want to ask you some questions

about the definition of the subject group of people who catch

fish from Waukegon harbor and eat that fish. What range of '•

consumption are you looking for?

That's one of the things we are trying to discover.

So, if I understand you right now all you are trying to do is

to find somebody who at some time caught a fish out of

Waukegon harbor and ate it?
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Yes.

And that definition that would include somebody who maybe

caught two fish in a period of ten years from Waukegon harbor?

If that is, that rer.air.s to be seer., I dor.' t kr.ov.

But you are looking for that sort of person and then whether

or not you include hiir. in your cohort is, I guess, dependent

upon how many other people you find who have in fact caught

fish in Waukegon harbor and eaten those fish?

Well, not exactly as you are stating it, no. I mean you are

suggesting a steering of the cohort development, that isn't

there. i

No, what I am suggesting is that if you come up with maybe

20 people who over the course of ten years, each have caught

one fish from Waukegon harbor and eaten it you probably "\
'!

wouldn't define that as a subject group of people who caught jj

fish from Waukegon harbor? .'i
>i

If that's all we could come up with I would say that would be ;j

a very weak subgroup. Weak in the sense that what is it going,
j:

to show for sure?

That's exactly the sense of ir.y question and I take it —

I am saying I don't know what we are going to find and that's

one of the reasons we're there.

Did you have discussions with EPA about whether you could in

fact define a cohort of people who catch fish from Waukegon

harbor and eat the fish?
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ft
IA.

I don't think they know, I probably asked the question because

EPA has been sampling fish in the harbor from time to time,

are there people there that catch fish and as I recall they

don't kr.cv either ar.d that's ore cf the tasks tc fi.-.d out

whether there are.

Who told you that EPA didn't know whether or not there were

any people who caught fish out cf Waukegon harbor and ate the

fish?

Ir. my discussion with the people at the meeting I said what

kind of cohort is over there and they were vague, they didn't

knw.

Who were these people specifically?

Mullin and Swain, and Nelson Thomas.

And Swain, Thomas and Mullin are the people who are with EPA

who you are working with in this on going project, right?

That's correct, as I indicated last summer they are at the

Grosse He, facility and our study is administered through

that office.

Is it still even though the Grosse He was shut down?

They answered the phone one day after October 1st so I guess

so, no actually I'm sorry, it was September 28th.

There was some suggestion in some of the documents that

Mr. White produced that EPA Region 5 had located approximately

five people who at some point or another caught fish out of

Waukegon harbor and claimed to have eaten the fish. Do you
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know anything about that?

Yes, these are some leads that were forwarded up to us and

we asked the Lake County people to follow up tc find out if

the pecplt -..-ere real cr v:here they were. I cor.' t >.r.cw if

they were part cf the folks that are being contacted right r.ow

or not and I dor.'t know what the basis was for ".heir beinc
!

suggested.

Q. I take it wher. you attempted to define cohort Doctor that one !

of the concerns you have is that undue public estimate kind

of distorts the answer you get when you go out in the field
ii

and interview people about their eating habits? |!
!i

?.. That is a risk of this type of study, yes, it can also be the ,'•

opposite. i;
I

Q. With all of the publicity that the PCS situation ir. Waukeccn

harbor has generated in Chicago how do you take that into /

account in determining the validity of the responses you get

from people you interview, how does that factor cone in?
i

A. Well, the question will be the results of the blood testing. ;

You know, blood levels.probably aren't going to lie in the M

sense that a person can make a wrong estimate of the quantity i
i

of consumption of fish, but if they have been consuming fish |

which are highly contaminated for a period of time I would

expect that their blood level would be high and that is a

result that is a laboratory test. So, our mission is to try

to identify people who have eaten fish out of the bay and
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people who are actively consuming fish out of the big lakes

from that locale. And, using the same criteria for defining

this that we have used in Michigan and we will go through the

routine of trying to pin this down.

In other words —

jA. The data will fall where it is.ii

JO. In ether words, what you are telling me is you can't really

make any special accommodations for the scare tactics that

the United States EPA in the Waukegon harbor area?

f.. I dcn't know what the United States EPA has said or cone. I

really do1"' t know what the local publicity is.

QL I didn't ask you what is, what has been —
"•i't

1 MR. WHITE: For the Record, I
t
(

would like to object to the characterization of the United

States EPA desemination of information. The public may have j
i

a right to know.
i

(BY MR. FEATHERSTONE) Well Doctor, I didn't ask you to

summarize for me either the level of information released by

the EPA to people in Chicago or in Waukegon harbor or the

slant on it, or what you are feeling might be about how that

would affect people in Waukegon harbor. In Waukegon harbor

area, what I am asking for is there any way you can in fact

take that into accounts the factor that makes an

accommodation for that kind of publicity as opposed to a

situation where there is no advance publicity or very very
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iittle?

|JL I don't understand, what do you mean by taking into account?

(•QL Well, taking into account —

A. You near, adjust?

Q. Yes, adjust for it, adjust for possibility that people might

over estimate the extent to which they eat fish out of

Waukegon harbor or indeed falter on their recollection, whether
i
I

they did in fact eat fish in Waukegon harbcr. '
i

A. It is difficult to control, this is a human study, if they lie:r
i

they lie. You can't, you know, we attempt to develcpe

questionnaire documents which have checks and balances in i

them which would show, would attempt to show if there is that :
i i
• t

type of flaw happening. If you are asking me can we run an ||
i

experiment, then my answer is no, we can't. :

i'fli I didn't ask you whether we could run an experiment, that is

perfect, I asked you how you could take that into account and
i

1 your answer is you really can't. ;i

A It's difficult, that's my answer.
•i i
'! , (

'iQi The people from whom you have obtained blood specimens in the |
i | • i !

Waukegon harbor area, have you also interviewed them with a J

questionnaire similar to the one that you were using over in (

Michigan?

That is the intent that if we check the blood samples from

somebody, we will treat them the same way we have treated fish

consumers in Michigan which would mean they have been
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interviewed, yes.

Q. When you say that's the ~ well, I am confused with your

answer. You said that that is the intent, have they been in '

fact been interviewed? • ;

i
i'A. I don't know. They were there just this week and I don't know

what the end result was. I would assume, my report from the

field was brief, and it was that they had made contacts with

some individuals and collected some blood.

C. Has anybody defined the extent to Waukegor. harbor, I mean wh,

you go tc somebody and say have you fished in Waukegor. harbor "

and eaten the fish taken from Waukegon harbor do you define \

Waukegon harbor for these people, do you have a map?

'A. I am not sure how that is being handled in the field. I-

other words, I don't know if we are using a map or net. I

i would have to defer the answer until I could consult the

field people, what their experience is, if the local people

are quite familiar with the harbor then this is not such a

definition, it is not needed.

Q. Well, I noticed in your 1976 study you gave your field people

very elaborate insturctlons on how to ask questions and how

to fill out the forms.

Yes.

So, hopefully you would reduce the — any misunderstandings

that might arise between the interviewer and the person b -ng

interviewed, is that right?
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Yes.

ft

A.

' - f t

: A.

' 5 .

It strikes me that one of the problems you might have in the

field, if you go out and interview somebody and say have you

fished ir. V.'aukecor. harbor, that, person's hearing that question

may well say yeah, I go over to the pier and I drop my line '

off the south side of the pier into water, these waters that ;

are really Lake Michigan water, and not considered Waukegon i
i

harbor, how do you prevent that? ;

I will have to check with my field people to determine exactly

hew it is being carried out. That consideration has been takt,

into account. We have discussed the development of the !

definition of the subgroup, the distinction between throwing jj

your line on one side of the pier and a lir.e on the other side

of the pier for example. '.

It has been discussed? :.

Yes.

Did you discuss that with EPA?

I don't recall if I did or not. Basically, the design, :

development of the study is in our bag, it's our business, I ;

have asked for clarification from the EPA but we are the or.es:
i

that are developing it. '
i

I take it the reason why it is significant, whether the line

dropped on one side of the pier or the other is because there

is a feeling that the PCB levels in the fish on one side of

the pier are greater than they are on the other?
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A- As I recall, that's in fact probably the case.

jQ What are we on in terms of Exhibit Nos.? This is 9. Would ''.
ii • i
'! 'i. you mark this as Exhibit 9? !

i
(WHEREUPON, THE COURT REPORTER I

. I

MARKED DEPOSITION EXHIBIT NO. 9.)

(WHEREUPON, THIS MATTER WAS IN

RECESS AT 1:15 P.M.)

(SACK IN SESSION AT 2:06.) i

(BY MR. FEATHERSTONE)
. N-

Q. I've had marked as Deoositior. Exhibit 9, a multi-page document
h

;: beginning with the identification number US26861. Dr. Humphrey,

I hand that Exhibit to you and ask you to identify it please?;:
1 1
! |

A. It is a questionnaire for recorded data, it has an old study •]

written on the top, it appears to be the questionnaire that j|

; was used in our 1974 investigation.

Q. That resulted in the 1976 report?

IA. Correct. - - • - '• I

'.Q. And were you involved in the drafting of that document? ;

A. Yes.
t
; QL Did you do it in conjunction with some other people?
i
A. Yes.

Qt And who?

A. Let's see, they would people within our department, colleagues

of mine.

Qi Were these people directly involved with the project?
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A.

•0
*
r-

C-

A.

0-

Sone were and some were net, one cf whc would be Mr. Marvir.

Budd, he directs my field work. Others would be people in the

department, inadvertently, in various disciplines who looked

at a reviewec ccrrr.er.t ar.d suggested ar.c sc forth.

When you say in your department, is this the Michigan

Department of Public Health?

Yes. :
i

Was the questionnaire reviewed by your superiors? i
i
t

Yes. ;i
And I take it it received their approval before you used it?

Yes.

I have had marked as Exhibit 9 of your Deposition, a multi-pacts

document beginning with the number US, 26868, which is an

interviewer's manual dated 1973-1974.

Yes, I see it.

Okay, can you tell us what that document is?

Yes, it appears to be an instructual manual that would

accompany the questionnaire which is Exhibit 10, which gives

the direction to the field worker as to how to approach and

ask, how to use the instrument.

The instrument being the questionnaire?

The instrument being the questionnaire, that's correct.

Were you involved in the drafting of Exhibit 9, the interviewer1:

manual?

It was done under my direction, I believe it was probably
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drafted by other people in the department.

I take it it's fair to say that the interviewer's manual was

draftee so that you get as accurate as possible data from the

•j quest-cr.r.â re?

JA. Yes.
I
,0- I was looking through the documents that Mr. White provided us

: with respect to the earlier study, the 1976 study, and it

instructs me that you established rather elaborate protocols

for the field data, for obtaining the field data, and then
i

evaluating it, is that fair? i
i

A. Yes. ii
1ft How long a period of time does it take or did it take to i

develope the protocols for obtaining the field data from the i

people you studied in this 1976 study? j

A. I don't recall precisely. :
i

Q. Are we talking about a period of months? :

|A. Yes, some months. i

iJQ. Now, the people you had to go out and conduct the interviews,i 1 i 'j! were those people from the Michigan Department of Public j j
!! ' j I

Health? ! I
I
i '

A. Yes, they are employees of this department. j j

Qt Okay, are they especially recruited to do that job? In other

words, is there some care taken in the selection of those

individuals who actually go out and conduct the interviews?

Yes.
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j.Q. How were those people selected?

We are under a civil service system here in Michigan, differen

jobs have different type of classifications, so, that the

nature of the job, the field work, field interviewing, then

has certain qualifications. Certain people meeting

qualifications are then candidates for positions when hiring

is done and they're interviewed.

;Qi Oh, I see, the people who are used to conduct the field

interviews with respect tc the 1976 study were in fact hired ,!

as interviewers, field interviewers? i

• A. Yes, we -all them field representatives. \

•/Q. And they're full time employees of the Michigan Department of \
\

Public Health? j
ii

.A. Yes, they are. ;
I

'ft I take the procedures that you used in the 1976 study were •
; preceived as commonly used in the field of epidemiology? :

!:A Yes.ii
'Q- Let's go off the Record for a second.

i 1

|| (WHEREUPON, THIS MATTER OFF THE !

:, RECORD.)

I(BACK IN SESSION)

(BY MR. FEATHERSTONE) Doctor, would you please turn to the

second to the last page on the questionnaire used in

connection with the 1976 study, it is the page that lists the

health conditions along the left margin.
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A. Yes.

Q. And makes provisions for other material to the right.

JA. I have it.i"
ii
|, ft With respect to each health condition, there is a block or;: i

a column labeled on-set date, what does that mean? j

; A. This means exactly what it says, if a person said they had one
!1 of these problems, the question was asked when did this start '

or you know when did this begin, and that would go under the

on-set date.

C. Were your field interviewers who were out collecting this s

i .
data in 1973 and 1975 asked to restrict the person studied, ;•

i j
the fish eater being studied to maybe the last five years or jj

i !i .
last year or was this historical data as far as this interviewei :

I
could remember? [

i
A. I would have to consult the instruction manual. I believe it.

was to record what the respondant said. j

;;Q. Well, I guess what I am driving at is to look at the first {i

health condition which was stomach pains or vomiting for more ; "
M ! il| than one week. If the person who was interviewed in 1974 and j

had this problem in 1976 but not since, would a response yes j|
I

j: I had that problem in 1975 had been entered into the i j

questionnaire?

A. I don't know.

QL How can we find out?

A. Probably refer to your Exhibit 9. Yes, I believe Exhibit 9,
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JA.

page 3 answers your question.

j. Would you read what it says there, that answers the question.

I. Under how to record at each point where a question is given,

and asked, when die you first experience this ccr.citior. and

if there have been any repeated episodes. And then it goes

one to say did you see a doctor about it, record the mor.th

and year of or.-set of recurrence.
j

So, there is no limitation on when the interviewee r.ight have ;

suffered a particular health condition? :

That's correct. |
I
I I

And you testified last tii.a that the average age of the fish ii

eaters that you studied were approximately 46 years? jj

If that's what the records state, yes. !

Okay, if you would look at the last health condition, if you
t

recall it, it says other. J'

A. Yes. :

D- Was there any effort made to assimulate the miscellaneous

information you would have gotten in the other health :

category and to determine whether there was some specific !

health condition that isn't listed in 1 to 17 that might be i

associated with PCB's?

I am trying to recall. Obviously, this was reviewed and I

guess that's where I would — it was reviewed apparently and

there was nothing striking under the other.
I

That was going to be my next question. I take it if there had
OFFICIAL COURT R E P O R T E R '

T H I R T I E T H JUDICIAL CIRCUIT
1NGHAM COUNTY MICHIGAN j

1 97



been something that came up frequently and was listed in a

category "other" it would have been identified and reported

in your 1976 study?

A. Yes.

Qt What types of health conditions would fall in the category

other, I mean, was the interviewer to ask about certain things

not specifically listed in this chart or was it — was he
i

just to put down there whatever else was volunteered?
i

A. That's the point of the question, yes, whatever would be

volunteered would be under there. ;

QL Was the interviewee — strike that — was the interviewer out ;

conducting the field interviews instructed to ask any of the |
I

fish eaters whether there was anything else that was unusual

about their health history?

I would have to consult the instruction manual to answer ji
i

accurately. j

Okay, would you do that please?

Okay, I do not. I don't know the answer to that because I

do not see a specific instruction.

Qi Okay, and you do not remember what the instruction was?

A. No, I don't. Other than generally that that is typically put

in if something is volunteered.

The last time you testified that the finding of your 1976

report that there was no correlation between PCB exposure

through the consumption of fish and any of the 17 or 18
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A.

: ft

ft

A.

health conditions that you actually looked for, was valid

up to the point in time of the study in 1976, do you remember

saying that in those words or subitance?

Yes.

Kow, when you said it was valid up to that point in tine you

were referring to the time of your report in 1976?

When the question was asked which was in 19"3 or 1974.

Okay, all right. Would you put in front of you Exhibit 9,

the interviewer's manual. Why was that drafted?

It was part of the protocol package when you formulate

a questionnaire and you need to trai;. people to use it, you

need an instruction manual an'd that's what it is for.
/

Did your study also have safe guards to make sure chat the

information was probably transcribed from the questionnaires

to the computer or who was going to analyze it?

Yes, that is a part of the data processing which is done in

this department by people trained in that.

Do you have established procedures for that?

Yes, there are.

And who then analyzed the health condition data that you

gathered in 1973-1974?

We have a section within the department called Vital Records

and Health Statistics.

What do they do?

In that section are people with expertise in statistical
OFFICIAL Ol'RT REPORTER
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JA.

C-

A.

'Q.

analysis of data. They service the various elements of the
i

department which are doing studies or need statistical services
•|

and it's that section that examines the data and applies the

statistical test.

0- And on the basis of those statistical tests you reached the

finding that you did about the absence of the particular

health conditions you were locking for, is that right?

That's correct, they did the statistical testing, that is

described, in the report.

The question here, Exhibit 10, is that the sane question there

that you were using in the Waukegon harbor area?

Yes .

Have there beer, ar.v rr.cdificaticr.s?
*

What are they?

Additions. :

What are they? ,
j

I don't Jcnow. '•

Has the questionnaire that you were using in the Waukegon j.

harbor £.rea been finaii'zec? In other words does it exist?

I don't know. |
I .

Okay, in the new questionnaire if we can cross or use that

j phrase for Waukegon harbor, did you expand on the health
i
I conditions in any way, the list of the health conditions?
i
,A. I don't believe so, no.
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1 A.

ft

A.

.ft

''.A.

Q.

i A,

' f t

Docrcr, ir. some cf the documents that Mr. White produced to us

from your files, there is some memorandums that state that ir.

your current investigation or field tests that the old cohort

groups fror- the rid I.?"7:- 's you have found a decline in the

median PC3 levels or maybe it is the mean PCS, first of all

which is it? j
I

Probably median.
i

Okav, what does that mean, the decline in the median PCB levels?
* I

I
That, rr.eans that rart of the data has been analyzed and at that;iii
point the r.edian value is smaller.

What's the significance of that?

I don' t know yet.

The questionnaire that you are using in your current study

winh rhe old cohort groups asks some questions regarding the

amount of fish consumption? »
Yes . !

I

A preliminary finding of your project is that the amount of !

fish consumption has declined since 1974?

I believe that's correct, at least in some locations. ii
And a preliminary finding of your group has been that the drop

in the median PCB levels in the blood is attributable to the

decline in fish consumption, isn't that right?

That would be reasonable, yes.

Do you know why fish consumption by these people has declined

from 1974 to today?
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I A. It's the general belief in talking with particioants that this;
i *

is attributed more to fluxuation and success in fishing than •
! i
: any other factor. ;

2 You near, the1' can't catzh it tc eat it? !
I

A. They aren't catching as frequently. Also, in combination we '

have northern Lake Michigan, some situations of where the

availability of the fish has diminished so that people who

formally fished in a certain area are not catching them there.

At least at the time, that's my impression from the field as

to what is occurring there.
t

£. Let's assume that the preliminary finding of the decline in

the median PCE levels in the blood is in fact the finding, •'•.
i

your final finding in this part of the study. j

A. We are assuming this? ;

Q. That's correct.

A. All right. i

Q. What does that mean in terms of a qonclusion about whether ,

PCB's do or do not accumulate in the body, or whether there ;

. is or is not net accumulation of PCB? i

A. Standing by itself, that would not answer that question. :

;ft All right, let's not let it stand by itself.

A. All right. i ;

ft Let's not let it stand by itself. Let's assume that the

median PCB levels do in fact decline and that is the finding

of your present project. Now, how would you use that
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: A.

0-

A.

ft

I
information ir. making a determination of whether there is in •

fact net accumulation of PCB's by hunans? I
I!

That data would have to be correlated with the quantity of fish
I

censured. A. -his situation, ar.d cf the level cf ?C5 |

contamination in the fish that are eaten, if a person eats '
i
i

less fish and/or the fish was less PCE, then it is entirely

possible that he has had a pronounced decline and exposure. \

And you would expect as indeed you may well have found j
I

according to your preliminary findings that with the decrease .
i

ir. the PCB exposure to fish or fishermen that the PCB levels ii
in their blood would decline as well? \t

i
That is a possible outcome, yes. '

And indeed that's what the preliminary data seemed to show j

anyway? i

Yes. >
i

Have you had any opportunity to discuss the epidemiological <

studies being done on fish eaters in the state of Michigan? i.

I'm sorry, state of Wisconsin, I apologize.

What do you mean, could you clarify that? :
1 i

Sure, the state of Wisconsin has done or is doing at least two;

fish eater studies, isn't that right? ;•

The state of Wisconsin, I am not aware of that, no.

Well/ are two epidemiological studies on fish eaters being

done in the state of Wisconsin, I don't want to quibble over

exactly who is doing it.
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Ckay, currently or historically?

i Either way.

I dor.' t know.

Well, if - -ercrar.dur. that ycu authored ir. January of 1980 is

talking about that, I take it if you dor.' t know, you dor.'t

I have the faintest idea what it is they found if anything in
|

' Wisconsin? ii
'.->.. That would be right. j

£. And you haven't had any conversation with anybody about that:

.-.. I a- far.iliar with the people on that. I think you are j
i

looking at that — I don't know if those studies were finishe4

cr ever started, so no, I don't know what the results are.

f. Were you asked to give any advisorship, were you asked for

any advise in connection with the setting of the protocols

for those studies?

A. No. i

C- So, you didn't have any formal or informal role in any of

those studies?

A. No, I believe the memo may show the purpose of the meeting.

0- Well, it does.

A. It was not to design a study.

• ft Well, I wasn't limiting my question just to the particular

memo, I have that in front of me, or that particular meeting

that is referenced in the memo, did you have any involvement

beyond what's described in this memorandum? I I

i < ! i
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;'*•MI

Well, yeah, I guess you have to show me the memorandum so I

can be sure I am responding to the same thing you are looking

at.

Well,

ascertained —

th-ucr- ycur rercry v:?.s pretty coed because you

I can show you a memorandum or. the board.

Why don't we r.ark it then.

(WHEREUPON, THE COURT REPORTER

MARKED DEPOSITION EXHIBIT NO. 11.)
I

THE WITNESS: Okay, I see the
i

material. :

(BY MR. FEATHERSTONE) Have you reviewed Exhibit 11? '

Yes.

All right, have you had any involvement formal or informal ,

with the two studies that are reported to be in progress in

Wisconsin? I

No.

All right, just put that aside Doctor. Doctor, you testified

at a later time that you have made some rough approximations •

of a ratio between the PCS levels in blood and the PCB levels

in mothers' milk and the PCB levels in human adipose tissue?

Yes. ! :

Okay, would you tell me what the ratios are?

Generally speaking if blood has one, breast milk would have

one hundred and adipose tissue would have between two and

OFFICIAL COl'RT REPORTER
T H I R I I E T H J U D I C I A L C I R C U I T
I N G H A V COi 'NTY M I C H I G A N

105



91
it'

'SI

three hundred.

So, I take it if median PCB levels in the blood are dropping

you would expect to find PCB levels in breast milk and

! acinose tissue decli.-.ir.c ir. the sar.e ratios that YOU -iust
!

described?

A. Possibly.

0 You say possibly, why do you hedge? j

A. Because as I indicated earlier we don't fully understand wha- !

the dynarr-ic, transfer dynamics are that are goir'c or., sc iusr
*

because blood might be dropping I can't for certainty say !

that necessarily the other two are. Yes, that is a possibility
i

but it may not be the case, I don't know. I
j-

Q. All right, is there anything you know of that would lead you i

tc believe that if the ratio that you described holds a j
I

blood level increase the same thing doesn't hold if blood

levels decrease?
i ,

A. Could you reread that back? j.
i

MR. FEATHERSTONE: I will restate '

it. |

Q. (BY MR. FEATHERSTONE) You have given us a ratio or a •

proportion, if you will, between or among the PCB levels in

the blood or PCB's, the levels you expect to find in the ]\

breast milk or PCB levels you expect to find in adipose tissû

is there anything that you can think of that might mean that

that ratio holds as the PCB levels in the blood are going out,!
i
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but may not. hold — in other words, the ratio nay be different

as PCB levels go down? In other words, is there any reason j
i > I

to believe that what goes up doesn't cone down?

•A. No.

'ft I'm sorry.

A. I don't know, you know I ...

,;Q. A couple more questions about this silo farmer prcject that

you have at MSU now.

;1A. All right.

• Q. Have you found that farmers who operate farr.s that have silos

with a PCB compound on them have the elevated PCB levels in

their blood?
!A. Yes.

ft Have you found any fanner or member of his family who has

"iuffered any illness, disease or sickness that you can say

with a reasonable degree of medical certainty was caused by

; PCB'S?
A, No.

lift You testified in response to a couple of questions from

Ms. Oliver that you had' looked at the transcript of your

; Deposition for the first couple of days, did you make any

changes to the testimony you gave in August?

A, No, I have not.

Qt Do you intend to do so?

A. I don't believe so.

OFFICIAL COURT REPORTER
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0-

MR. WHITE: Just fcr the Record

so we don'z have any probler, wirh this, a point of

clarification, with respect tc changes, he has not reviewed

the doc-rer.*. cr ceer. ir.^truc-rd tc reviev: the docur.er.t as one

to review it fcr signing the signature page. I just want to

r.ake tha- clear, hs doesr.'t — I don't kr.ov what the inten-

cf your question is with respect to changes.

MR. FEATHERSTCNE: Well, of
I

course, Doctor what I war.'; tc know is do you have any

intention cf rr.akir.r any chances to the transcript, cf ycur

testimony that you have reviewed on so far? That would change,

in any way the meaning of the testimony that you gave, in

other words, if it is just a grammatical change, that doesn't

effect the meaning of it, I dor.'z care. !

THE WITNESS: At this tine, no.

(3Y MR. FEATHERS TONE; DC you remeirber last time Doctor I

showed you a whole batch of Exhibits that were conr.only (

referred to as ir.er.sitch Deposition Exhibits?

Yes.

PCS data, from fish caught near Waukegon harbor by the state j

of Illinois, I hand then to you, all I want to know is before

I show those to you at those Depositions have you ever seen i

them before, the documents showing the mensitch PCB data?

These are the one in August. I have seen these, is that

question?
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!Q. That's ry question.

JL

0-

"A.

MR. WHITE: Can we gc cff the

Record for a moment?

!'.R. FEATHE.-STCXE: 5 :re .

CAKEREUPCK , THIS MATTE.- WENT OFF

THE RECORD.}

THE WITNESS: In answer tc your
i

questior:, I con' *. recall ever seeing these before. i
i

OY M?. FEATKERSTCXE; C--.ay, ar.d then the clocu-ents that you

are referri.-c to are by way cf shorthand notation, all the

nensitch Deposition Exhibits that were referred tc ir. your

earlier testimony?

Ves, fish levels and such.

teeter, would you adjust your thir-kinc cap bac>. to the 1972

-i. you car.. Before you began this 1976 project did you take

a lock at the literature about any hur.ar. health effects fron

environmental quantities of PCS's?

Probably I did, yes.

And I tike it that sinc"e that tine you have stayed reasonably
I

current with literature with discussing or talking about any \

potential or real human health effects from the environmental;

exposure to PCB's?

Yes, I have tried to.

And Doctor, do you agree with that statement of the Federal
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gcverr.r.er.-, "There currently are net technological or

ecological data available to indicate that the levels of

PCS' 3 cui-rar.tlv i'.ncvr. tc be ir. the environment constitute

yj=. . WHITE: Would vcu iientifv !i
t

when you attribute tha-. staters:— en the Recrri to the Federal

government, would ycu identify the source?

•irV Mr. ?F..".TKE?.i.:TC-:-:Ej Can you ansver that question? I will !

I cr sorry. ::cv, I'r .ci::c t" have to have i'_ read bacl'. .

(V.-HEHZUPON, THE CCURT REPORTER '

READ BACK THE QUESTION.: j
i

THF. V. IT::i£S: :.%hen was this dc-ed?

i=V M?. ~EA-K~?.STOri; I'r. as>:inc you whether ycu arree vit:-. •

No, I don't agree with it.

Was the statement of the interdepartmental task force on ?CB'„

I.'ow, the statement was made in 1971.

Who or what interdepartmental; of what?

Ask the Federal government, they put it together and entitled

it that.

MR. WHITE: He just pulls these j

off out of —

(BY MR. FEATHERSTONE) All right, put your thinking cap on

and adjust it to the year 1972 and I want you to respond
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bAsec or. your knowledge of the state of the literature as cf

1972. And, this is a quotation fror. the Federal governrent.

The interdepartmental task force and if you want to know why

I con't have the faintest idea, and it reads, it is the same

quotation I ;ust read ycu, "There currently are net i

-oxicclociral cr ecological data available ~.z indicate t:-._ i

level cf "CS's currer.•_!•_ '".r.ovr. tc be in tht er.vircr.rsr.t t: ;

constitute c. rhrent cr. environmental health as cf 1?~2." Ic

vcu a~ree vi-_.-. -_hr.'. sr~. .cmentT

Okay, nov; do you acree with this statement. "Mo adverse I

effects ha"e beer, associated with PCS' s at the concer.trst.icns j

found in adipose tissues, blood, or r.iik cf individuals vhcse ''

only known exposures v;ere froT general and environr.ental j
i

., Icor.tar.ina.ti or..

I agree.

MR. WHITE: Was that prefaced by

a date or just a blanket statement for today?

MR. FEATHERSTONE: That was a

blanket statement for today.

(BY MR. FEATHERSTONE) Do you agree with this quotation. This

is directed right at the subject of your profession Doctor.

"The extrapolation from animals to mar. is subject to some

uncertainty.corroboration of laboratory tests, data with sound
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A.

&

cical information is desirable." DC you a,ree with

thatV

Yes.

I shcul ' '--.r.rv. what -he ar.sver tc this -rues tier, is f r - r r the
j

way you have responded to a certain cf "3. Cliver's questions ]

'-•ut I will ask it anyway, Doctor. Car. ycu identify literature1

cr reports t:»£i you say supports an association to use your

vords between ?CE exposure and biochemical chances, in huran«'.:

'. c.-., I celievt- I can.

,:-. = •_-, vhat reports are you referring to"

Well, a^ain, I have to respond as I did this corning. I ar.

not prepared to quote them, it's within the context of ir.y

cer.eral knovledce and following -.he literature in this are*

that such reports exist.

Hut you can't point to a specific one right now can you?

'-cu said biochenicc.1, yes, I believe one wculd be a report

fror the Center for Disease Control of a study in Alabama.

v.'hat do you stand the word biochemical to include? I just

want to nake sure we are on the sane wave length, if I have

T.issed something.

To ne that describes any, the chemical processes that are

going on in the biological organism.

Would you include lipoproteins in the blood?

Yes.

Enzvmes?
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That would be another.

Q. Would it also include vital lung capacity?
i

A. I would call that more physiological as opposed to biocherr.ical

?. Are you aware "cctor that there are 2 r.unber cf studies that

show that PCS expcsure tc workers in plants has not resulted.

ir. any abncrr.al charge in any biocher.ical levels or signs cr

Yes, T'::. aware ?f t.u.a-_.
i

I take ycu have reviewed those particular reports tc the

extent thcv have beer, written uc ir. literature? '
i

I have recently seer, sorr.e of them, yes, I dor.'t know if I have'

seer, ther all. !

All right, with respect to the ones that ycu have reviewed, ;

dc ycu have ar.y cuarrel with the rr.ethecology fcllcvec by those
t

authors? ;

Q. In their studies?

A. No.

C- Have you reviewed the Triar.a,Alabama epicemiclogical study

that was done for the Center of Disease Control?

A. I have read it, I have read a report on it.

•ft Are you aware, Doctor, that the people in Triana,Alabama
i
i reported to have the highest DOT levels known to man?

'A. Yes.
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l,p

Are you satisfied Doctor that the authors of this Treana,

Alabama report probafcy took that finding about the levels of

DM into account when they wrote about the association between

elevated blood pressure and PCB exposure?

I an not sure, I don't know.

Yon would aeree, of course, that that finding about the levels

of DD7 in huir.ans in Treana, obviously, complicates the

deterr.ination of the cause of the elevated blooc pressure?

Yes.

Have you yourself reached any opinion with a r-asonai T? degree;

of rceciical certainly whether PCB exposure at tKo ip-.^ls

r-aporte:! in the Treara, Alabama study l«»ac!3 tc slrvaied blood

pressure?

rx>ctrir, you i^ave sore testinony earlier this rcrninc abcut the

rroct»3* of storaa* of PCB's in hmnans, about the circulaticr.

nf PCS ' s in the blood of hur4n« and the lik^, arc* yor misri

•T'.ve sr-fre testiffory about the uncertainties thai e > J = t to.lav, ji
aL^u- ^.cv c-CP'e get in the Moc-J anf1 hov they cet in t^e !

i
-Icod fro.- th* tissues and organs and so forth . ]

:t?r, was it kncwr in th* late 196(5's that PC? *5 are stored

by huFA.rs or is that a rore recert development, has our

Jtnovle-ige cf the science and the iredical irp-licaticr of this

ensrs^ouslv since the late 196C's?



A With respect to the first part of your question, I don't know.

Kith respect to the second part, yes it has increased

considerably.

C Oh, and when you said the first part of my question what were

i! you referring to?

;fe. You said was it known that PCE stored in the huir.an tissue in

i the late 19€3's, I think so, but frankly I would have tc

review the literature and see what tho» dates arc, when that

became known.

f Ir. other words you don't have a clear recollection cf that
i

one way or the other right now? I

71 That's correct. i
i

C Now, the second part of ny question as you referred to ir. one

of your roost immediate answers was what, what wcr° vou !

referring to? i
i

A. ITas the body of the information and knowledge en PCT: anc the [
ii

reactions of PCS in the biolocical system increased in the |

last decade or whatever it was and iry response was VPS, I ,

Lelievo it has. ;
i

0 r;ould you say that body of knowledge has increased oreatly ir

the last decade?

A. I believe so, yes. !

? Doctor, can you say with a reasonable decree of Tedical

certainty that any dredging of PCB's fror the harbor in

Waukcgon harbor, will lead to any changes in the biocherical

c:-. %: Re?..<::.»
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properties in any fish eater?

A. I.'o, I can't say that,

p. So ycu can't say with a reasonable decree of medical certainty

that the dredging of the PCB's in Waukegon harbor will

improve if you will the biocheristry of any fish eaters?

No, I can't say that.

p You testified last tiir-e that Michigan has taken a position

!; in the presence of PCB's in Pothers' rilk and thos« arc

basically the words that ycu used?

A. Yes. j

0 What is that? i

ft. That means that the Departirent of Public health has issued \

a staterent about that topic with advise.
i

•p. that's the stateisent the state has issued? !

A. Basically, that nothers' ir.ilk is contanvinated with PC« ' s.

The Department has the results of a survey of nursing mothers

vhich establishes a ranee and reans and medians of those, of

that contarinent level. And, that experts in the various

appropriate technical fields have looked at this information

and have considered its rreaning, and that they have concluded

that this is not sufficient reason for a nursinc nether tc

not breast feed her child.

0 Is that a long way of saying that the advise or what was

issued by the state of Michigan is that at thc PCF lev«l»

presently found in nothers' r*ilk there is no reasor not to



kreast feed the children?

A. Yes, that was tho last part of ry staterent. This is, of

course, for general population people. i
i

(I Kas there any other specific advisory issuer for any other
i

group of people in the state of Michican? ;

A. re.

n So it was intended to have general application? :

;•. Yes .

r- How was the advisory pubished?

* As I recall it vas probably a news release or something like

that. We have an advisory vith reapect to eatinc fish which

cocs on the fishing license and so on and so forth and that i

tends to be repeated. The others, I think the ouesticn of ;

PCB's in nothers' nil> have cone out, the Departnont have

put together the information and then released the results. '
i

It 's nothing, you know, the presence of PCB's in r-othnrs1

i

rilk is not ar. 1980 new iter, it's been known for sorr? tir-e. j

T Mavbe I missed your answer but what was the adviscrv or lac/-

of advisory issued by the state of Michigan?

A. T boliovte it was March of 1921.

C lid you participate in the consideration thnt fonred tlio

basis of the state!*ents on rothers1 milk issued by thr> state

of Hichi«7an?

A. I vas present, but I was not a participant in the sense that

the panel that was asserbled were invited people and I was
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present. In fact, it was this rooir but I was not one of the

I panelists.

C- Did you participate in the discussion?

JL Y«a, I did.

C Did you personally concur with the statement issued by the

state of Michictan on the presence of PCB's in nothers' rilk

and the recomrendation that there is no reason that at this

time not to breast feed children?

A. I concur with that yes.

MS. OLIVEP: Do you have a copy

of that news release in your file?

THF VTZXT.SS: Yes, I do sore place

/ yes.

MS. CLIVFP: Cculc we he provided

with it?

7!ir WITTTSS: Sure. I alsc

furnished you with the fish advisory.

MP. FFA7UF3STOT.T:: I thin}: v«

have seen that.

P (EY MR. FTATTTFP.STCrF.) Doctor, could you briefly t«sll re whr

was on this panel that you talVed to, that you referred to?

Jl Yeah, five or six people, I believe pediatrics, froir Michigan

State University, Williar Wile, a toxicologist fror Wayne

State University nared Peccrie Areno, and thert* are sore other

people, I can find that out, they are not at the tip of ry



tongue right this second, I believe about five people.

C- V'ere they all either state of Kichioan employees or people

I who had done work in the state of ^fichiaan?
i:
I ,

i A. I b«lieve none of their were state of Michican employees but
I :

were outside of the state governrent and were invited because

of their expertise in some field.

0 Wore there any Public Health officials frotr «nv other states

involved in this?

A. I don't know, I can provide the list and I don't kr.ov, I don't

think so.

,C Have you done any work Doctor looking at the effects cf

alcohol consumption on liver enzymes?

A. Have I personally done any work?
:i
in Yes.

A I have not.

0. Have you in the course of your profession revievred any

literature discussing the effect of alcohol consurntion on

th« biochenistry of people?

P. I ar- generally aware of that, I can't say specific -liters of

literature but it's gerrane to our lone terr P?S study, it

vould be germane to a fish eater study so, yes, aenorally I

am familiar with that. That there is nn association.

:0t Well, you tell re what that association is?

A. Only in general terms without consulting references I believe

it's been reported that there is a correlation between alcohol



cor.suirption and sore aberration in enzyr* levels.

Q Are these liver enzyme levels?

A. As defined as liver function enzymes, and beyond that I
i •

; can't get specific.

OL Well, do you remember what the daily or weekly intake of

alcohol was that was necessary to result in this aberration

of liver enzymes?

A. S'o, I do not.

f. How about lipoproteins, the lipcprotein levels ir. blood, does

alcohol consumption affect that?

A. I ar not sure.

C Have you heard of soirethinc known as the Merrill Palrer Child

Study?

A. Yes.

C What's that?

A. It's one of the other studies that I referred tc this n-crnir.r

in response to a question.

C Is that the study by Miss Fine?

?. Yes.

0 Okay.

A. Yes, that's it.

Q. Then maybe you've already answered all of the questions I have

on that. I take it you don't have any working relationship

with that project?

A. I personally do not, our laboratory tests, specimens for their,



and I know those individuals I have been in r«eetincs with the:

but that is an independent study so I could corroborate in a

sense, I would corroborate with any profession of the field.

And the work your department formally does for that study is

to take sairples and analyze them for PCS contents?

Our department, our laboratory, receives coded sarples and

runs the tests and reports tho results back to ther, it's a

contract to do sore lab testinn.

MR. FEATHFRSTOTTT: I don't have

anymore questions.

MS. OLIVER: I have none.

MR. WFITF: I have none.

rPOV, TiTTS DFPOSITio" WAS

• **-'r.'..\. ».'.•. R: fi' i» 'F'
' HI? .L . H '. 'CI \: '•':••, '.'
IN "H1" " " '. ."V ' ::Tri: AN
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STATE OF MICHIGAN)
) 83

COUNTY OF INGHAM )

I, Barbara A. Bostrom, Official

Court Reporter, do hereby certify, in and for Inghara County,

State of Michigan, that I conducted the examination of Dr. Harold

Huirphray. the deponent in the foreooing deposition; that prior

to the taking of said deposition, the said Dr. Harold Humphrey

was duly sworn to tell the truth, the whole truth and nothing

but the truth: that he was carefully examined upon his oath;

and his examination was reduced to typewritten forr. by an£

under my supervision and the foregoing 121 oages constitute a

true record of the testimony given bv the aforesaid witness.

I Ft'PTHFR CEPTIFY that I am not a reliatv*, employee, attorney

or counsel of anv of the parties; a relative or emr'ovee or such

attorney or counsel, or am financially interested in the transactio

T FURTHER CERTIFY that on the request of Mr. Janes White,

attorne" 'or Plaintiff, I submitted the record of said deposition

to the deponent who examined it and signed it.

IM WITNE?? NJWPW I have hereunto set m" hand this 15,

dsy o* November, 19PI.

Notary Public,
Inghap* County

My Commission Expires

September 11, 1982
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Dr. Harold E. B. Humphrey

FURTHER DEPONENT SAYETH NOT:

Signature of witness

Subscribed and sworn to before me

this dav of

Public, County

Comr.iaaion exprea
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